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To the RICHT HONORABLE 


Sir Robert I alpole, 


Knight of the Moſt Noble Order 
of the Garter, Firſt Lord Commiſſioner 
of the Treaſury, and Chancellor of 
the Exchequer, &c. 


S 


HOUGH the Diſtruſt ſo natural 
to a young Author, on his firit 
Performance, dis indeed diſcourage me 
from complying with my Inclination, 
in offering this Attempt to your Ho- 


NOR on its firſt Publication; yet, being 


a little encouraged by the favourable 
Reception its I Edition met with in 
the World, I did with all Humility 


preſume to lay the ſecond Impreſſion at 


your Feet; well knowing the Advantage 


it would appear with u the Patron. 


age of a NAME ſo eminent for the En- 
6 8 couragement 
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DEDICAHTION. 


couragement of Clerk/hip, and of every 
other Part of uſeful Literature. 

Upon the third Reviſal of this Work 
for the Preſs, I made ſuch Additions 
and Improvements, as have, I hope, 
given it ſomewhat a better Title to fo 
great a Protection; but {ſtill its Imper- 
fections, I am very ſenſible, will be but 
too apparent to Your HoxoR's Pene- 
tration: Yet that Goodneſs, of which I 
have already had ſo abundant Experience, 
gives me Hopes Your Honor will 
both excuſe what may remain amiſs, 
and forgive this renewed Preſumption of, 


Tir HO NOR“ 
N Obedient, aud 


Meft Humble Servant, 


William Webſter. 
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HE Indu'gence with which the for- 

mer Editions of this Treatiſe have 
been received, has encouraged me to en- 
deavour the making it ſtill more worthy 
the Acceptance of the Public; not only by 
correcting the many Errors which had be- 
fore eſcaped, but alſo by enlarging it with 
very conſiderable Additions: Having from 
the third Impreſſion added the 7. heory to the 
Practic Part, and endeavoured to inform 
the Reader's Judgment, as wel! as to aſſiſt 
his Memory. 


And this I have attempted in a Manner 
very diffcrent from the ordinary Practice of 
Writers on this Subject, having never once 
quoted Euclid, nor perplexed the Learner 
with (to him * Algebraical De- 
monſtrations. 


ARITHMETIC and GEOME TRY are 
juſtly looked upon as the two main Pillars 
of the Mathematics, upon- which. the hole 
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Fabric is raiſed; but, in comparing them, 
they are too often confoundeck: For, how 
great a Similitude foever there may be be- 
rwixt them, in ſome reſpects, yet, as their 
Subjects are different, ſo their Principles 
are certainly diſtinct, and each may be ac- 
counted for without References to the other. 
Such Compariſons may indeed be uſeful by 
way of IUuſtration, and give great Satil- 
faction to thoſe who have a competent 


Knowledge in both; but Concluſions from 
Geometrical Demonſtrations are beyond the 


reach of the young Arithmetician; and the 
Theory of Lines and Dzagrams, as they are 
commonly made uſe of, can only ſerve to 
bewilder and confound him, 


Algebra, indeed, is not properly a Sct- 
ence diſtinct from Arithmetic, but is only 
a different Method of Computation, per- 
11 ned by ſubſtituring Letters in the Place 

figures, and expreſſing the ſeveral Parts 
bh the Operation by Symbalical Characters. 
Tis true, great Diſcoveries have been made 
in Numbers by this Means, and Arithme— 
tic owes many of its Improvements to this 
admirable Invention: Beſides, it furniſhes 
us with a ſhort Way of arguing, and brings 
the Proofs of a Propoſition into a little Com- 
paſs. But however uſeful it may be to 
thoſe who underſtand it, it is certainly an 

unin- 


„ 
unintelligible Jargon to the mere Numeriſt, 


and can give him very little fatisfaction 
when laid 3 him as a Demonſtration. 


Our 1 in ſcience ſhould riſe gra- 
dually from one ſtep to another, and our 
references ſhould be always backward to 
what went before ; but as the uſctul parts 
of Arithmetic have been commonly taught 
by practical Rules, which are uſually taken 
upon content, ſo little exactneſs is generally 
obſerved in the order of their delivery, as to 
their dependance upon each other: The rea- 
fon of which is plain; for as all Affairs do 
not require the whole knowledge of Num- 
bers, and as moſt common Buſineſs may be 
done without much Skill in Factions; ſo it 
is not only common, but reaſonable enough, 
to carry the Learner thro' whatever may be 
performed by V bole Numbers, before he is 
entered upon the greater difficulties of Fac- 
tional Parts, However, the gradation men- 
tioned ſhould be obſerved as much as poſſi- 
ble, eſpecially in the Buſineſs of Demonſtra- 
tion; and the Maxims referred to for expla- 

nation ſhould never be of a more abſtruſe 
nature than the thing to be explained, 


I have therefore endeavoured to give the 

inquiſitive Reader who would underſtand 
the reaſon of things, all the ſatisfaction I 
1 5 A & -. can. 
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FREFACE. 


can; and have attempted to account for the 
Principles of Arithmetic from ſuch ſelt-evi- 
dent Propoſitions, and natural conſidera- 


tions, as flow moſt immediately from Num- 


bers themſelves, and fall within the Com- 
prehenſion of ſuch who are the common 


Conſulters of Arithmetical Trafs; and who, 
it may be preſumed, are generally unac- 
quainted with the more abſtruſe parts of the 


M athematics. 


My firſt Deſign in this Treatiſe Was, ac- 
cording to its Tiile, to epitomize the Art; 
and to reduce to a Pocket-/ize what has 
ſometimes been ſwell'd to a Folio, Indeed 
what I firſt publiſhed was no more than a 

ractical Memorandum, and conſequently 


conſiſted only of Rules and Examples, with 


few or no Explications; but tho' the Inlarge- 
ments are now very conſiderable, I have 
not yet gone beyond my Deſign ; it is ſtill a 


Compendium, and far ſhort in bulk of other 


Treatiſes on the ſubject. I may therefore 
now recommend- it to the ingenious Clerks 
and Accomptants of the ſeveral Offices of 
Great Britain, (for whoſe Uſe eſpecially it 
was at firſt deſign'd) and to ſuch other Gen- 
emen whoſe Buſineſs requires the practice 
of Arithmetic, with more confidence than 
before; it being very little increas'd in Size, 
tho very much improv'd in Precept. 


As 


L 


* 


rA 
As I ſuppoſe my Reader acquainted with 


the manner of performing the common Rules 
of Addition, Subtrafion, Mulliplication, and Di- 


Diſion; ſo I have made the Work ſhort, by 


omitting ſuch needleſs Inſtructions: but the 
Reaſons of thoſe Operations (being the Fun- 
damentals of Arithmetic) I thought neceſſary 
to lay down, The Rule of Three I have alſo 
endeavoured ſo to explain, that the Applicati- 
on of Proportion, as it runs thro” almoſt all 
other Rules, may be fully underſtood. 


And for thoſe Practices of Arithmetic which 
will admit of no other than an Algebraical De- 
monſtration, being generally Parts more curi- 
ous than aſcfal, ſuch as are ſome propoſitions in 


5 Progreſſion and the Double Rule of Falſe ;, 1 have 


thought it ſufficient to give the practical Rules 
for their Performance, without their D-mon- 
ſtration ; ſince thoſe who are Proficients in Al- 
gebra cannot be thought to want ſuch Explana- 
tion; and thoſe who are not cannot be ſuppoſed 
to underſtand it. 


T have indeed ventured to account for the 
Extraction of the Roots, in a manner which 
ſeems ſomething contradictory to my pro- 
feſs'd Deſign: but when it is conſider'd, that 
the Subject of thoſe Operations is entirely 

A 5 geomelrical, 


5 
. 97 


geometrical, though the Operations them- : 

ſelves are numerically performed, it will be 4 
| found, that there is no other rational Me- 2 
ü thod of Demonſtration, but that of Lines 
which, however, I hope, I have ſo laid 


down, as to be clear and intelligible to every 
Reader of common ſenſe, who but under- 
ſtands the difference betwixt a Line, a Sur- 
face, and a Solid, 
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As to the Diſpoſition of the Chapters, : 
they follow much in the ſame order as they E: 
are generally taught in Schools: For tho? I Y 
am ſenſible, that the Rules of Pradtice are 5 

not thoroughly to be underſtood without 
ſome knowledge of Vulgar Fractions, yet I 


have choſen to place Fractions in the laſt ; 
Chapter of Yulgar Arithmetic, becauſe (as ö 
I before obſerved) moſt common Buſineſs 1 


may be done by whole Numbers. So the f 
Speculative Rules of Progreſſion, or Arith- + 
metical and Geometrical Proportion, which, in 
a juſt Theoretic way of treating the ſubject 
of Numbers, ought to precede the Rule of 
Three, I have thought better to place juſt 
before Yulgar Fraftions: however, Progreſ- 
fron and Julgar Fractions, being each diſtinct 
Chapters, the Reader may look into them 
whenever he thinks it moſt proper. 


The 
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The ſccond Part of this Treatiſe, which 
contains the Doctrine of Decimal Fractions, 
&c. is a kind of Arithmetic peculiarly, as 
it were, adapted to the concerns of Gentle- 
men: 1 have therefore been more large than 
ordinary upon that Subject, and have run 


over the ſeveral Rules again, to ſhew its 
particular uſe and application. In the 


Chapter of Intereſt and Rebate, its excel- 
lency will moſt appear, every Calculation 
of that kind being performed to great ad- 
vantage by Decimal Numbers. Under that 
head will likewiſe be found ſeveral uſeful 
Tables (which, that they might be perfectly 
correct, are exactly engrav'd on Copper) 
for the ready diſcovering the amount, and 
preſent worth, both of ſingle Sums, and of 
Annuities, And as the Intereſt of Money 
is now at a lower Rate that when this Trea- 
tiſe was firſt publiſhed, I have in this Im- 
preſſion added Tables, at 3 and 4 per Cent, 
to thoſe before publiſhed at 5 and 6. 
There are, befides theſe, ſome other ne- 
ceſſary Tables interſperſed through this 
part of Arithmetic (which are allo with 
the fame exactneſs, printed from Copper- 
Plates); as thoſe for the reduction of the 
known parts of Coin, Time, Weight, and 
Meaſure, into decimal Parts of their pro- 
per Integers; and alſo that moſt uſeful Ta- 


ble, which ſhews the number of Days from 


= 6: any 
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any day in any Month to the ſame day in 
any other. The Contents will ſhew where 
to find any of theſe things; and in the 
Work itſelf are ſufficient Explanations both 
of their formation and uſe. I ſhall there- 
fore add nothing further by way of Preface, 
but ſubmit the whole Performance to the _ 
judgment and candour of the Public, 3 
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VULGAR ARITHMETIC, 
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Whole Numbers and Fractions. 
S it is inconſiſtent with the intended brevity 
A of this Treatiſe, to enter upon a nice enquiry 
after the firſt Inventors of Arithmetic, or by 
what degrees it has been raiſed to its preſent perfec- 
tion; ſo neither is it my deſign, in the following 
pages, to initiate abſolute Beginners ; but ſuppoſing 
my reader acquainted, at leaſt, with the methods of 
Adding, Subtracting. Multiplying, and Dividing, (tho' 
erhaps ignorant of the reaſons thereof) I ſhall lay 
being him, in as few words as poſlible, the reaſons 
of thoſe Fundamentals, and their Application through- 
out all the varieties of practice. | : 
Arithmetic (which is juſtly defined The Art of Rec- 
Foning ) has for its ſubject, Number; and teaches us to 
give proper anſwers to all ſuch queſtions as demand 
How many ? For the more ready performing of which, 
the ten following Characters, or Figures, have been 


invented and agreed upon by the greateſt part of the 
known World, vix. | | 


= £4 56-78 900 


and by the various combinations and repetitions of 
theſe ten Characters, may every Number, how great 
ſoever, be eaſily and expeditiouſly expreſſed. 


Thus much in general ; I now proceed to particu- 
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Of the five firſt and fundamental Rules, VIZ. 
 Numeration, Addition, Subtraction, Multt- 
plication, and Diviſion. 


_— n 
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NUuMERATION, or Nora TION. 


Y Numeration we learn the different value of Fi- 
gures, by their different places; and, of conſe- 
quence, to read or write any Sum, or Number. 


The T ADL EE 


9 | Units. | ! 


90 | Tens. 42 
goo | Hundreds. 123 
| '. $000 | '| houſands. 1234 
 goooo | X Thouſands. | 12345 
gooooo | C Thouſands. 123456 


-- __$oooooo | Millions. 
gooo0000 | X Millions. | 12345678 
900000000 | C Millions, | 123456789, 


From this Table may be obſerved : 


1. The names of the ſeveral places, viz. Units, Tens, 
Hundreds, Sc. which proceed (increaſing by a ten- 
fold proportion) from the right-hand to the left. 


2. That every Figure hath two values; one in itſelf; 
the other from the place it ſtands in. Thus, on the 
left-fide of the Table, the figure q in the upper line, 
ſtanding in the unit's place, is only nine; but in the 

ſecond 


131 


ſecond line, being removed into the place of Tens, 
becomes ninety ; and in the third line is nine hun- 


dred, Ec. 


3. That tho' a cypher is nothing in itſelf, yet it 
gives value to other figures, by removing them into 
higher places. | | 


All which being very obvious, I proceed to the next 
Rule. | 


ADDITION. 


Y Addition we find the whole, or total, of two or 
more parts, or ſums. | | 
In ſetting down the numbers to be added, care 
muſt be taken to place every figure in its proper co- 
lumn ; that 15, Units under Units, Tens under Tens, 
Sc. Then will the reaſon of the work (the manner 
of which I ſuppoſe my reader well acquainted with) 
appcar very evident from this undeniable Maxim, viz. 
That the Whele is equal to all its Parts. And the 
method of ſetting down the total may eafily be ac- 
counted for from the nature of Numeration, which 
explains the different value of places, as they pro- 
ceed from the right to the left hand: For as ꝙ is the 
greateſt ſimple character, or figure; ſo every num- 
ber exceeding 9, being compound, muſt require more 
places than one to expreſs it. Thus the number 10 
can no otherwiſe be expreſſed in figures, but by re- 
moving the figure 1 into the place of Tens, which is 
done by ſupplying the Unit's place with a cypher : 
And as it is the ſame with every other column (Ten 
being ſtill the proportion of increaſe) conſequently, 
when the ſum of any column amounts to 10, or more, 
the units exceeding, if there be any, or a cypher, if 
none, muſt be ſet under ſuch column; and the ten, 
or tens, of the amount, carried on as ſo many units, 
to the next column on the left. 
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What is here obſerved, as to carrying the Tens 


ST 


(the proportion of increaſe) from one column to an- 
other in integers, may be as juſtly applied to the num- 
bers we ſtop at, in adding ſums of difterent Denomi- 


nations. 


For your greater eaſe in caſting up of Money, learn. 
the following 'Table. 


Pence. 


| 


Pence. 


80 
90 
1 OO L 


110 
120 | 


PENCE-TABLE. 


Examples in N, bole 2 and Money. 


15. 
756 
132 
458 
736 
857 
241 


3180 


Yards. 
1325 
4532 
7345 
1298 
8473 


3249 


28222 


Z 
735 
423 


784 


297 


84 
298 


4. 
18 
10 
12 
08 
7 8 
14 


d. 
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Examples in Avoirdupoiſe and Troy Weights. 


AVOIRDUPOLSE. 


"Tons. CG. g. 18. ox. drams. 
733 36 7 . 15 - Is 
$47 08 F177 10-06 
283 11:0 12. 03 10 
790 
251 13 @& ug 03. It 

2389 18 02 11 ol Teal, 


TROY- WEIGHT, 


i. oz, dur. grr. 

327 11 19 23 

429 10 17 19 

274 08 13 og 

478 10 12 o 

326 og 18 11 
1838 04 oi 19 Total, 
Tort Tot. without 
bs, 89 Ov. 91 the Top- line. 
1838 04 o 19 Proof, 


— 


To know how many Drams make an Ounce, or 
Grains a Penny-weight, Sc. ſee the following 'Tables, 


Page 18. 


Proof of Addition, 


The proof of this Rule is uſually by a ſecond addi- 
tion, without the top-line ; which ſecond ſum, if, when 
added to the uppermoſt line, it*makes the firſt total, the 


But 


work is N right. 


See the laſi Example. 
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1 
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But it is as good, if not a better Proof, to produce 
the ſame total, by adding your columns both up and 


down. 


1 
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SUBTRACTION, 


IUbtraction teaches us, by taking a leſſer number from 


a greater, to find the Remainder. 


The reaſon of this Rule is evident from the ſame 
principles as Addition; Subtraction being but the re- 
verſe thereof: And the number borrowed in any co- 
lumn (like what we ſtopt at in Addition) being always 


ſo many as would make 1 in the next. 


Examples in Intcgers and Moncy. 


Rep. 


Proof. 


Yards. 
71460325 


1483972 


5002353 


7140325 | 


Porrowed (429 11 
at ſeveral 212 17 


Times. 


Borrowed in all 999 o/ 


Paid 


Rem. 


4 „„ A 
Lent 812 13 084 
Paid 190 19 102 
Rem. 621 13 097 
Proof. 812 13 083. 

F . G. 
08% 

10 

356 17 05; 
OO 

519 18 09; 

479 08 027 

Proof. 999 07 00z 
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Ton. C., „ M, ox. Dram. 
9210 83 13 
14% 4 43 © 12. orc 


< —— — — — — 


„ 16 6 34 07 os Kew. 
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92 10 & 07 03 13 Proof. 


TR NG HT 


IH. ox. dats. grs. 
From 672 10 o 0 
Tam 129 211 


$22.10. ig 12 Nen. 


672 10 o o Proef. 


Proof of Subtraction. 


Sums in this Rule are eaſily proved, by adding their 
remainders to their leſſer numbers; Mhich (it right) 
will make the greater. 


MULTIFEICATION 


Ultiplication (Which is the fourth Rule) ſerves in- 
ſtead of many Additions ; the product of a Mul- 
tiplication being only the repetition of the Multipli- 
cand ſo many times as there are units in the Multiplier. 
Not, The ready performance of this and the next 


| Rule, intirely depends upon the perfect knowledge of 


the following Table. 
| The 


[8] 


The T A B LE; 


5 5-4 — 
21 
8 


9 | mee} 3 55 
I2 7 times 3 8 56 
9 
8 
9 


times J 


OO O 


| 9 times 9 81 
16 — — 


. 


8 


2 
3 
4 
| 5 60 
8 
. 12 1 7 
8 


O 
O 
Oo 


5 times 


6 times 
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Three terms are uſed in Multiplication, wiz, Multi. 
plicand, Multiplier, and Product. 

The following Example ſhews to which line each 
term belongs. 


> 


EXAMPLE, 


9] 
V 


7563254138 Multiplicand. | 
23450789 Multiplier. 


68069287242 
60 5060 33104 
52942778966 ? 
45379524528 8+8 Proof. 
37816270690 I 
3025 30165 5 2 | 
22689762414. 
15120508276 


— — 


1774096 56468442882 Product. 


That Multiplication ſerves inſtead of many Additions, 
and conſequently, that the truth of its operation de- 
pends upon the ſame Reaſons, is eaſily proved: For 
ſuppoſe it were required to know the ſum of four 
ſevens; by Addition, the work will ſtand thus: 


"ER 
Ae 
8 


Too tedious a method for practice, being diſcoverable 

at once, by the Table of Multiplication, to be 28. 
Nothing therefore remains to be accounted for in 
this Rule, but the reaſon of placing every following 
particular product a place nearer to the left- hand than 
the product foregoing: But Regard being ſtill had to 
the nature of Numeration, it will plainly appear, that 
as we begin with the right-hand figure of the Multi- 
plier, or Units place; ſo the ſecond figure ſtanding in the 
place of Tens, the product thence ariſing, muſt, of 
1 | con- 


— 


- = 
ates. 
I 


[ 10 ] 


conſequence, he ten times greater than the ſame figure, 
ſtanding in the place of Units, would have produced ; 
and ſo on, applying the ſame conſideration to the pro- 
duce of all the other figures in the Multiplier. 


Proofs of Multiplication, 


Multiplication is uſually thus proved, Caſt out the 
nines from the Multiplicand and Multipler, and place 
the remainders on the right and left-fides of a croſs, 


thus made +. Theſe two figures multiplied together, 3 
muſt have the vines caſt out of their product, and the 


remainder placed at top: Then caſting the zines alſo 
out of the product of your Multiplication, place its re- 
mainder at the bottom; which if it agrees with the 
figure at the top, the work is ſuppoſed right. See the 
ExamPple. „ 


A more certain Proof. 2 


A Multiplication ſum is then right, when the produR, 3 
divided by the Multiplier, quotes the Multiplicand ; or, 4 
divided by the Multiplicand, quotes the Multiplier. 9 


ABBREVIATIONS. 


(1/.) When either your Multiplicand, or Multiplier, 
or both, have one or more cyphers to the right-hand, 
only multiply by the ſignificant figures, and ſet on the 
right-hand of the product ſo many cyphers as were in 


both the Multiplicand and Multiplier. 


EXAMPLES. , 

5270 7583 3 

4000 | 7000 1 
2108000000 53081000 


(2dly.) Therefore any number may be multiplied by 


10, 100, 1000, &c, only by placing on the 3 
| 0 


8 
92 wes 


[ 27 ] 
of it, one, two, three, or more cyphers: Thus 7295 
multiplied by 10, is 72950; by 100, is 729500, So. 
(3aly.) To multiply any number by 5, add a cypher 
to it, and halve it. Or by 15, the ſame; and add 
both lines together. 


EXAMPLES. 


5334 multiplied 
by g=—$3340 by 1$—=53340 
— | 26670 


FF) 20670 75 —— $0010 


| (4thbly.) Any number may be multiplied by 11, 111, 
or 112, Cc. as in the following Examples. 
EXAMPLES. 


7136 multiplied by 11 | by 111 thus: 7136 
7136 7136 


792096 


HAnd by 112, thus: 7136 Or thus: 7136 
7136 112 
7136 — 
7136 85632. 
— 7136 
799232 7 
799232 


We now proceed to our fifth Rule, 


[an 3 

BY Diviſion (which is the reverſe of Multiplication) 
we find how often one number is contained in an- 

other. | 1 
In this rule there are alſo four terms, the Diviſor, 
Dividend, Quotient, and Remainder. J 
VV 4 
Divifeor. Dividend. Quotient. 
3456789) 567 8954367830164284 
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CTA 
1-3 I 
K 
(4D 
48 
E. 
1 
3 
* 
2 
* 
DEF. 
= 4 
8 
W 
4 2. 
* 
1 4 
\ 
FL I 
1 
1 
2 
2 , 
* 
WE, 
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*s 
3 
>= 
3 
+ 
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22221053 


14809196 
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98204 
29068298 
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14139863 


— —— 


312707 Remaindbr. 


As Multiplication ſerves inſtead of many Additions; 
ſo Diviſion ſupplies the place of many Subtractions; 
as may be thus made evident. Suppoſe it were re- 
quired to divide 28 by 7, that is, to find how often 
7 is contained in 28; by Subtraction the work wilt 
ſtand thus: 28 | 3 


11 


By which we find that 7 is 4 times Contained in the 
number 28. But it may be diſcovered by the rules 
ef Diviſion at one trial. | 

2 There are many methods of working this rule. The 
following Example is divided fix ſeveral ways. 


Z L 
Z 1993(1 


3? 
333 
| Third. 
I 1802 
4 _ 16 
320 7764601332 


= MISS WITTY 1M 9 * 
P 


Fifth. 
32/42045(1332 
32 


47645( 
= 


188801 
32) 471645(1332 
376004 
998 


Fourth. 
21 


8 
.. 10 
10 
32) 4264501332 
1 


Sixth. 
32) 4264501332 


106 


104 


. 85 


21 


. 
Note, The two laſt, called the Lalian ways, are 
moſt generally uſed. 2 
Mr. Alingham has, indeed, ſet down nine ways; 
but his three others are ſo very like the 1ſt, zd, and zd, 


of theſe, that they can ſcarce be called different. 1 
ABBREVIATIONS. 7 


(½.) Tf there are any cyphers on the right-hand 
of your Diviſor, you may cut off ſo many cyphers, 
or figures, on the right-hand of your Dividend ; but 
remember to bring them down (if figures) to the re. 
mainder. | | 


EXAMPLE. 


21]c0)8645|29{411 
84. 

24 

21 


33 
21 


—— x | : 
. W 
"2-09 3 
1 


(24/y.) By the foregoing rule, you may obſerve, 
that to divide by 10, 100, 1000, Oc. is only to cut 
ſo many figures from the right-hand of the Dividend, 
as there are cyphers in the Diviſor. 


. 


11000) 436820735) 
So the Quotient is 43682, the Remaiuder 735. 


n 
A 


(3dly.) When vour Diviſor is 12, or conſiſts only of 
one ſingle figure, or can be reduced to one, by cut- 
ting off cyphers from its right-hand, the work may 
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be cafily performed in one line, thus: 
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Drawing a line under the Dividend, ſet down under 


its firſt figure, how often the Diviſor is contained in it; 


what remains imagine placed before the next figure 
and, conſidering how often your Diviſor is contained 
in the ſum it makes, ſet down the number underneath, 
as before; and ſo proceeding through all the figures, 
ſet down what remains at laſt, in the lace where 
your quotient uſed to ſtand. 


EXAMPLES. | 
4)93545(1 12)83675(11 7100)5635|15( 


— — — — —UÜͤ—— 


23411 65972 | 805 


If you are to divide ſeveral Numbers by one com- 
mon Diviſor (as in the caculating of Tables, &c. ) that 
you may know exactly at once how often your Diviſor 
will go, in ſome'convenient Corner make a Table of 
your Diviſor, by multiplying it ſeverally by all the 
nine Digits: Thus, ſuppoſe 562 your Diviſor: 


562 
1124 
1686 
2248 
2810 
3372 
5934 


4499 
5058 


OOO OG ww 


Profs of Diviſion. 

(1/.) Multiphcation and Diviſion mutually prove 
each other: For as if you divide the Product of a 
Multiplication by the Multiplier, the Quotient will be 
the Multiplicand ; ſo, if 1 multiply the Quotient of 
1 2 4 


16 
2 Diviſion by the Diviſor, (taking in the remainder) 
che product will be the Dividend. | 

.(2dlz.) Another proof of Diviſion is, by adding to- 
ether thoſe lines in the following example, marked 
with Aſteriſms (being the particular products of the 
Diviſor, multiplied ſeverally by each figure in the 
Quotient, together with the remainder of the Divifion) 

the total of which (if right) will be the Dividend. 
_ (34.) Diviſion may alſo be proved as Multiplica- 
tion, by a croſs, thus; caſting out the nines from the 
 Diviſor and Quotient, place the remainders on its right 
and left ſides; then multiplying the two figures ſo 
placed together, and caſting the nines from the pro- 
duct, add what's left to the remainder of the Divifion; 
and ſtill caſting out the nines, let the overplus be pla- 
« :d at the top; then alſo caſting the nines from the 
Dividend, ſer down the figure remaining at the bot- 
tom, which if it agrees with that at top, the work 
may be ſuppoſed right. See each proof in the follow -· 


= ing 
. EXAMPLE. 
739)863256( 1172 
Tor" 736 
3 1272 7032 
7+2 730% 3516 
4 3 | 8204 
4 3d Proof. 5365 — 
i] 55 862 592 
| — 604 Remainder, 
N 2136 — — 
1472* 863256 1½ Proof. 
664* 


1 


863250 24 Proof. 
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' Before we proceed to Reduction, it will be proper 
to inſert the following Tables. 
TABLES 
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TABLES Engliſn Coins, Weights, 
and Meaſures. 


Firſt, of Coins 


A CCOMPTS are kept in Pounds, Shillings, 
| Pence, and Farthings, thus divided: 


4 Farthings 1 Penny, d. 
12 Pence F make 1 Shilling, > thus marked 3 5. 
20 Shillings | 1 Pound, J. 


But the uſual Coins are, 


A Jacobus, 
| A Carolus, 
Of Gold, A Guinea, Value 
A + Guinea, 
A Crown, | 5 
AE Crown, Value, Bb 3 6 
1 The names of the reſt ſpeak their va- 
Of Silver, lue, asa Shilling, a Six-pence, a Groat, 
or 4 d. a Three-pence, a Two-pence, 
a Penny. | 
| A Penny, thus o © © 
Of Copper, , A Fatthing, writ ; oO o 7 
Beſides the above-ment oned, we have ftill in uſe 
the names of ſome other pieces, which are now but 


Imaginary, vix. 
CC 
A Mark, 0 13 4 
An Angel, Value 1 0 10 o 
A Noble, o 6 | 
| B 3 WEIGHTS, 


009 =- == on 
- | 
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24 Grains 1 Pennywt. 7 thus 
20 Penny wts. C make 4 1 Ounce, & mark'd 5 92. 
12 Ounces 1 Pound, 15. 

By Troy Weight are weighed Jewels, Gold, Silver, 
and all Liquors. 


APOTHECARIE'S. 
29 
rains 1 Scruple, | CI 


3 Scruples 1 Dram, . 
8 Drams make. 1 Ounce, thus mark'd 


12 Ounces 1 Pound, 5 


By theſe Weights, Apothecaries compound their 
Medicines; but buy and ſell their Drugs by dvoirdu- 
Foſſe. 2 ; 


AVOIRDUPOISE, 


OZ, 


15 
qrs, 


16 Drams 1 Ounce, 

16 Ounces [| © \ 1 Pound, 

28 Pounds 4 21 quarter of a Hund. 

4 Quarters 1E | i Hundred, = 

20 Hundred i Fon, | ton, 
This is, at preſent, the common weight of Zng/an, 

by which Butter, Cheeſe, and all Groceries, Sc. ar 

weighed. 


thus mark'd 


Note, One pound Awoirdupoiſe, is equal to 14 os. 
11 aauts. 15 gr. 2 Troy; and one ounce Troy is equal 
to 1 oz. 1 dram, and {-mething above + Avoirdupoiſe. 
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WOOL-WEIGHT. 


1 Clove, 
1 Stone, 
1 Todd, 
1 Wey, 
1 Sack, 
1 Laſt, 


Pounds 

2 Cloves 

2 Stones 

6 Todds and 2 
2 Weys 
12 Sacks 


make « 


$ 1 
194 make a Fodder. 


MEASURES. 
WINE. 


1 Quart, 
1 Gallon, 


1 Hogſhead, 
1 Pipe, 
1 Ton, 


2 Pints 
4 Quarts Þ v 
63 Gallons > 
2 Hogſheads | © 
2 Fiped- - 


BEER ed ALE 


1 Quart, 
'1 Gallon, 


1 Firkin, 
1 Kilderkin, 
1 Barrel, | 
I Butt, 


2 Pints 

4 Quarts 

9 Gallons 

2 Firkins 

2 Kilderkins 
3 Barrels 


make 


Nate, 8 Gallons make 1 Firkin of Ale. 


B 4 


thus mark'd 
M 
* 


thus mark'd 
V 
. 


mark'd as 
written. 


DRY. 


| 
= 
* 
1 
q 
1 


. 20 
D RY. 
$ Pints fi Gallon, all. 
2 Gallons 1 Peck, 
4 Pecks © | 1 Buſhel, 
4 Buſhels 524 1 Coom, 
2 Cooms | ® | 1 Quanter, 


5 Quarters 1 Wey 
2 Weys J [I Lat, J | Laf. 


thus mark'd 
Q 
>) 
I 


LONG. 


3 Barley-Corns 1 Inch, 
12 Inches 1 Foot, 

3 For - x 1 Yard *, 

5 Yards and & ( & ) Pole or Perch, 
40 Poles 1 Furlong, 

$ Furlongs 1 Mile, 


mark'd as writ. 


LAND. 
40 Square Perches dm 6 1 1 Rood, 


4 Roods 1 Acre. 


Note, That a Geometrical Pace is 5 Feet, and that 
there are 10 yo ſuch Paces I in an Engliſh Mile. | 


CLOTH. 


4 Nails Ms — Fa r. 
+ Unter J make f — 

Note, An Ell Flemifþ is 3 278. of a Yard ; an El] 
Engli 7% 1 Is 324 


12 1 Dozen. 
12 Dozen make < 1 Small Groſs, 
12 Small (1 Great Groſs. 


CHAP. 


1211 
Of REDUCTION. 


EDUCTION is but an application of Multi- 
plication and Diviſion : For, 5 


Firfl, All great names are brought into ſmall, by 
multplying with ſo many of the little ones as mak 
one of the great. 


Secondly, All ſmali names are brought into great, 
by dividing by ſo many of the ſmall ones as make one 
of the great. 


Thirdly, To change one ſort of money, or Weight, 
Ec. into another, is only to bring both into one name, 
and to divide the one by the other. 


E XA MP EES of each Sort. 


Firſt Sort.) 


„ 
; In 4295 32 3 how many Farthings ? 
tis multiplied by 20, becauſe 20 8. make 11. Note, Th: 


12 8. are taken iu. 


35912 ä 
is multiplied by 2, becauſe 12 d. make 13. And hire 
the 3 d. are added. 


103 


0947 | 
"tis multiplied by 4, becauſe 4 Farthings make 1 Pen:y. 


Auſeiver, 4123788 Farthings.. 


'B 6 (Seco 


« * . . . 
— — — pond ey 


_ —— 2 +. at 


1 
f 
: 


2 — 


— — 
2 2 b 


— ” * : pn 
- * - 4 4% 
2 BY 9 2 . - - 


þ#*, 25 "4/2005 Div BaeaNs, n 1 
n io Meat GE TEN 
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21 
i 

12 

4 


K 22 


-{ Second Sort. ) 
In 4123788 Farthings, how many Pounds ? 


4)4123788) | 


2)1030947(3 


210)8591]2z( 


2 — 


4295 J. 125. 3 4. facit. 
We divide here by 4, 12, and 20, for the ſame rea- 


ſons that we AE by them in the firſt example. 


& ird Sort.) s. d. 


Change 45967 French Crowns, at 4 6 each into 
Guineas 


Six-pences in a . 
French Crown. 


45967 
9 


R 5 Si x- pences in 40 27930850 Guineus. 
@ Guinea. 378 

| 7357 

336 


210 
210 


03 Srxpence. 


More EXAMPLES. 


In 85647 Guineas, how many Pounds Sterling? 
Anjaver, 89929 J. 7 5. 


In 


( 273] 
In 59463 * at 13s. 44. how many Pounds? 
Anſwer, 39642 J. 


How many Dollars at 4.5. 44 are there in 89573 
Piſtoles, at 17 5. 64? 
Anſwer, 361737 Dollars, and 6 4. remain. 


In 82 16. g ox. 10 dwts. 5 gr. how many Grains? 
 Anſever, 476885 Grains. 


In 56 Tons, 13 C. 2 grs. 21 16. 7 0% 11 ame; how 
many Drams ? | 
Anfewer, 32505211 Drams. 


1 How many minutes ſince the birth of our Saviour, 
it being 1746 years? 
Z Anſwer, 917697000 Minutes. 


How many Gallons are there in 7569 Tuns ? 
 Anfwer, 1907388 Gallons. 


Note, Theſe queſtions reverſed, will make as many 
more good examples, 


Ra. 4 ne 6 = + 
Wo AK hs and a xn 2 
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CHAP. III. 


Of PROPORT ION, or the RulLE of THREE, 
Direct, Indireft, and Double. 


THIS Rule is called the Rur x of Tyre, be- 
cauſe by three: numbers given we find a fourth 
number ſought ; which, when the Proportion is di- 
rect, muſt always bear the ſame ratio, or proportion, 
to the third number, as the ſecond bears to the firſt. 
The chief difficulty of this Rule lies in ſtating its 


queſtions. For your direction therefore obſerve, that, 


of the three given numbers, two always contain a 
Suppoſition, and the third a Demand. | 
The Number then on which the Demand lies, muſt 
always be the third in your ſtating ; of the other two, 
you will be ſure to and one of the ſame quality with 
the ſaid third; which being made your firſt, the num- 
ber left, muſt, of conſ. quence, fall in the ſecond 
place, which ſecond number will alſo always be of 
the ſame kind with the fourth, or number ſought. 
The queftion being thus ſtated, you muſt (if they 


are not already ſo) bring your firſt and third numbers 


into one name, and your ſecond (if of feveral deno- 


minations) into its loweſt term; then multiplying . 


your ſecond and third numbers together, and dividing 
the product by your firft, the quotient will be the an- 
ſwer of your queſtion, in the ſame denomination 
you left your ſecond number. See the Examples. 


EFXAMPLES. 


Ex. 1.) Fow many Ounces may I buy for 8 J. 


if I give after the rate gf 2 /. for 18 Ounces ? 


It 


L261 

J. ox. J. 

If 2 buy——18——what will 8 
| 8 


2)144( 


Anſwer, 72 0%. . 


(Ex. 2d.) What muſt I give for 112 Ells of Hol- 
land, if I pay after the rate of 34 J. for 138 Ells? 
Ells J. Ells. 
If 138 coſt-34—what will 1222 


34 
3 | 488 


The Remainder 8, being — . . 4. 
Parts of a Pound, are mul- 158)4148{30 1 1+ 
tiplied by 20, to P on awhat 414 
Shillings they will produce; — 
and ſo the other Remain- 9 
ders by 12, and 4, to bring 20 
out the odd Pence and Far- — 
things. Ei 

T his wway of valuing the 138 
Remainder, is more fully 


explained in the ſeventh 522 


fort Reduction of Pulgar 12 
Tractions. | : 
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(Ex. 3d.) How many Yards of Muſlin can I buy 


for 42 J. 125. if 22 Yards come to 195. 64? 


4. d. | 7. 5 . 
If 9 6 buy what will 42 12 
2 20 

5 


852 
kn 


1704 
5 


39)85 200218 
78 
2)218( 72 
Anfaver, 109 Yards, — 


338 
312 


——— OR 


18 


FR OWE, | 
Of every four numbers in direct proportion, the 


product of the two means multiplied into each other, 


will be equal to the product of the two extremes ſo 
multiplied ; therefore multiplying your firſt by your 
fourth number found, and comparing it with the pro- 


duce of your ſecond by your third, if the products 


agree, the work 15 right. Thus, in the firſt example, 
72 (thc fourth number found) multiplied by 2 (the firſt 
number) gives 144, equal to the produce of 8 times 

18, the ſecond and third numbers 
And from hence ariſes the invention of the fore- 
going rule, for finding the fourth number ; for if the 
ſecond number, multiphed by the third, be cqual to 
the 
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3 r 3 
S 55 N 05 1 A. . , 8 
c e 7 
CCC i 


8 


5 


| [ 27 ] 

the firft multiplied by the fourth, it is plain that if the: 
product of the ſecond and third be divided by the firſt, 
the Quotient mult be the ſaid fourth number; becauſe: 
every Dividend muſt be equal to the produce of its 
Diviſor and Quotient, the Remainder (if any) being 
alſo conſidered. 

Sums in this rule may alſo. be proved by a back- 
ſtating; thus reverſing the third Example. 


e yards F yards. 
If 42 12 will buy 109, then 19 6 will buy 25 
20 39 2 
852 981 39 

2 3 327 


1704 1704) 4251027 yards. 
3408 


843 
2 


1686 | 
18 } Remainder of the other 
fating added. 


1704)1704(1 


— 


0 


Though, in the former of the foregoing proofs, the 
manner of working the Rule of Three is ſufficiently ac- 
counted for, and the reaſon of the operation plainly 
enough laid down; yet, as this may juſtly be looked 
upon as the main Rule of Arithmetic, and as the ſame 


application of proportion runs through almoſt all its 


other branches, it may, perhaps, help to make it ſtill 
more evident, to look back again upon the firſt ex- 


ample, and obſerve it in another light. The queſtion 


there ſtated was, If 2 /.—18 8. —8 J. Now had it 
been, If 1 J.—18 63.—8 J. tis clear, that if 1 J. would 
5 | | buy 
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buy 18 oz. then 8 J. would buy 8 times as many, that 
is, 144 oz. But then, as this is upon the ſuppoſi- 
tion that 1 /. is the price of 18 oz. ſo if the price of 
the 18 oz. is doub'ed, that is, made 2 J. tis plain 
144 oz. will then be twice the quantity that 8 J. will 
buy, and muſt therefore be divided by 2, co give the 


true Anſwer. Again, had the ſuppoſed Price of 18 


ex. been 4 J. then would 8 J. have bought but a fourth 
part of 144 oz. viz. 36 oz. coniequentl,, in what pro- 
portion ſoever the firſt number increaſes, in the 1 
proportion muſt the fourth number decreaſe; which 
is plain'y effected by dividing by the firſt number. 

Note, In the operation of the Rule of Three, the firſt 
and third numbers, after prepa ation, are no more 
regarded, as of any denomination; but are multiplied 
and divided with, only as abſoiute numbers, increaſing 
and decreaſing the middle number in juſt proportion. 
Note Alſo, That what has been ſaid of the reaſon of 
working the Rule of Three, ought alio to be conſidered. 
in the opera ions of Intereſt, Rebate, Fellowyhip, Ex- 
change, and all other applications of proportion. 

We now proceed to ſome other practical obſerva- 
tions. — 


1. If you would know at what rate you muſt ſel 
out your goods by retail, ſo as. to make a propoſed. 
gain by the whole, add the money you wouid gain to, 


the ſum the whole goods coſt you; and then ſtate your 


queſtion thus: / the whole be ſold for the total of the 
Coft and Gain, what muſt any part ? 


EXAMPLE. 


Suppoſe F would, by the ſelling of 32 yards of 


Broad Cloth, which coſt me 40 J. gain 5 J. fer what 
muſt I fell it per yard? Then, 


4 


0) 


yards. FA yard. 
If 32 be ſold for 45, what will 1? 
J. 1 
40 Coft 2. 5. d. 
5 Gain. 32)45(1 8 1 facit. 
45 Total — 


0 


f 2d.) Or if damage having happened to the Cloth, 
5 J. were to have been loſt by the whole, then the ſaid 
5 J. muſt have been ſubtracted from the coſt, and the 
remainder made the ſecond number, as before. - 


34.) If you would barter or exchange your goods 


for others, firſt find the value of your own, and then 
ſee what quantity of the others the ſum will purchaſe. 


EXAMPLE $« 
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EXAMPLES. 


What quantity of Pepper, at 3 6. 6 4. per tb. may 
have in exchange for 426 C. of Tobacco, at 535. 
Per Sy 


CK | . 3 
Ferfl, If i—— 53 426 
53. 


1278 
2130 
Anfe wer, 22 578 & billingt 
6. d. 15 "A 
Then, If ; 6—1 e 


Sine [ RD NE ED SITY] 


. 7)45156(6 
1 6450 Pounds 7 


SBBREYITATION. 


The work of ſome ſtatings may be much ſhortened, 


by dividing their firſt and ſecond, or firſt and third 
numbers, by any figure, ſo that nothing may remain, 
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„„ Men. 8 
If 192|[00 would pay 5 lo how many would 17664 pay? 


32 2944 
8 730 


| 


7 


8) 36800 


* 460 Men. 


The numbers of the above ſtating are abbreviated, 


by firſt cutting off the Cyphers from tlie firſt and ſe- 


cond numbers, and then dividing the firſt and third 
numbers by 6 and 4. 

The reaſons of this abbreviation may be ſeen in the 
fifth ſort of Reduction of Vulgar Fractions. 


More Queſtions in the DIR R RULE of 
1 T HRA E. 


The cloathing of a Regiment of 740 men, comes to 
3000 J. how much is that for cach man? 
Anſwer, 4 I. 15. o d. à. 
How long ſhall I be laying up 10000 J. if I put by 
2 a Guinea a week? I 
Anſwer, 366 years, 15 weeks, 4 days. 
500 Seamen are to have 4 4. 2 per day each, what 
will pay them for 23 months? 
Anſauer, 60371. 10 5. 
What will an Eſtate of 4000 J. per annum, allow a 
Gentleman to ſpend a day ? | 
Anſcwer, 101. 19s. 24. 


A Gentleman's daily expences are 13 s. 7. above 


which, he yearly lays up 600 Nobles, at6s. 8 4. 


each, 
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132 J 
each, what is his Eſtate worth per annum ? 
Anſfever, 447 J. 17 5. 11 4. 
A man owing 736 J. 10s. compounds with his Cre- 
ditors ſor 7 5. 9 d. per l. what will that amount to? 
Anſawer, 285 I. 75. 10 d. 2. | 
If, at 5 s. per ell, I gain 8 J. per Cent. by my Cloth, 
_ What ſhall I gain per Cent. if I ſell the ellat6s. 3 4? 
Anſaver, 35 J. : 

If Tobacco, which coſt 13 4. per ſh. be ſold for 
18 4. per 5. what is gained per Cent ? 

Aunbauer 381. 95. 2 d. 4. | 

Bought 5 pieces of Holland, each containing 56 ells 
Flemiſh, at 35. 2 d. per ell, what ſhall J gain in the 
whole, if I ſell it for 5 5. 8 d. per ell Engliſs? 

Anfaver, 31. 55. 44. 

I have by me 96 jþ. of Cloves, which coſt me 58 J. 
but ſome damage having happened to them, I am 
willing to loſe 8 /. in the whole ; at what rate muſt I 
ſell them per ounce ? TO, 

Anfever, 7 d. F. | | 

A Merchant ſends over to France 482 tons of Lead, 
at 47. 105. per Fodder, i. e. 194 C. what quantity of 
Wine, at 30 J. per Pipe, may he expect in return? 


Anſwer, 74 Pipes, 19 Gallons. 9 

A Merchant ſends to Spain 1300 pieces of Brod 

Cloth, each piece 47 yards, at 15 5. 6 4. per yard, to 4 

have returns from thence ; the one half in Wine, at 2 

65 J. per ton; and the other half in Oranges, atz/, = 

10s. per Cheſt; what quantity of each will he have? {5 

Wafer f 364 Tons, 1 Hogſhead of Wine. El 

| 2 ( 0764 Cheſts of Oranges. | 9 

| Two men part, at the ſame ti from the ſame : 
= place; the one travels north 32 miles à day, the other 
i 36 miles a day ſouth; how long will it-be before they 
are 2000 miles aſunder, "gs, bes them to travel 12 

hours each day ? | 9 

Anſrver, 29 days, 4 hours, 56 f minutes. 1 
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The Indirect RuLz of TRE. 


JN the Indirect Rule of Three, the numbers are in re- 

ciprocal proportion, that is, the fourth number to 

be found, is to bear the ſame ratio to the ſecond as 

the third does to the firſt, but in an inverted order; 

that is, the greater the third term is in reſpect to the 

| e the leſs muſt the fourth be in reſpect to the ſe- 
cond. 

This rule differs, in its operation, from the Direct, 
in that, after the queſtion is ſtated, and the numbers 
of the ſtatings prepared (as in the Direct Rule) your 
firſt and ſecond muſt be multiplied together, and your 

third number be your Diviſor. The Quotient, as be- 
fore, will be the anſwer. 5 | 


— ae 


EXAMPLES. 


" _— N 1 
* 3 —— 5 — 2 A, 
L 1 0 r r 2 — N 4 N = - = ge rn 5 Re * 74 WE 
r C0t-ub DIE. cg. 0 — S — ̃ . . nr wah en ee — — 
Ply —e N 3 ia T0 5 2 22 3 — 22 94 —_ U CESS IS . 22 
dy * x SS Iz —_—_ 3232 WL d re 29 2 - 5 n $ 6 07 — 
* — > a By ES i - by 1 ba Ton Et NY EO % S AEEIID abt + _-_ 4 N + CS 
E : 1 . . s 4 — * —— T3. x * 0 PP . 2 5 * TS. — by 
: FF ond ak vi od — 8 . * - Goon hs TR. - . by * * x12 3 CRIES AC 
17 — 1 1 N 4 e 3 3 1 e — wo 1 * 8 - — 
U ws a 4 I "ENT — * 


(Ex. . What number of men muſt be employ- 


„ 


ed, to finiſh, in 12 days, what 43 men would be 35 
days about? 
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(Ex. 2d.) How many yards of Stuff 3 grs. wide, 
will hang a Room which requires 420 yards of 5 gr-. 
wide? I | 


gre. yards. | gre. 
If WW 3 
5 


302 le. 


S ˙ 


Axjaver, 700 f Fe 


The reaſon of this operation will appear plain (after 
what has been ſaid in the Direct Rule) by confidering 
the laſt example. Now it is clear, that if the Stuff, 
being 5 quarters wide, there are 420 yards required, 
then were the Stuff but 1 quarter wide, 5 times 420 - 
yards, viz. 2100 yards muſt be allowed; conſequently, 
if the Stuff be 3 quarters wide, one third part of thoſe 
yards will be ſufficient ; therefore 2100 divided by 3, 
will give the true anſwer required, viz. 700 yards. 


To know whether a Queſtion belongs to the Direct or 
Indirect Rule / Three. 


Ob/erve, If the third number, being more than the 


firſt number, requires more, or, being leſs, requires 
leſs, it is Dire; but if the third number, being more, 
requires leſs, or being leſs, requires more, it is /xdireF. 


As 


Or, without any regard to the diſtinction of Direct 
and Indirech; if more is required, let the leſſer of the 
two extre's' 2s be the Diviſor, if %, the greater. 
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More Queſtions in the Indirect Rule of Three. 


If 1 lend 4 1 36 J. for 3 months, how long muſt I 
keep 42 J. of his, to requite myſelf? _ Tp 


An fever, 9 months, 2 weeks, 6 days. 


If 46 Clerks in 32 days finiſh a piece of writing, in 
what time would 55 Clerks accompliſh the ſame ? 


Anſwer, 26 days, ꝙ hours, 9 minutes. 


A Garriſon, conſiſting of 1539 men, being befieged, 
have proviſions only for 12 days; but it being neceſ- 
ſary they ſhould hold out 3 weeks, how many men 


muſt be ſent out ? 


Anſever, 660 men. 


The DovBLe RULE of Tres. 


Ueſtions in this Rule have fire numbers propoſed, 

Fand are frequently anſwered by two ſtatings, tho' 
they may be performed by one, as ſhall be ſhewn here- 
after, | TT. 
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EXAMPLES. 
(Ex. 1.) The carriage of 32 hundred weight 56 


miles comes to 125. After the ſame rate, what muſt 
I pay to have 78 hundred weight carried 94 miles ? 


C. 5. C. 
Firſt, — n22 5 = 
„„ 
— . 4. 
32)936(29 3 Vacit. 
04 
296 
288 
Miles. 3. d. Mites, 90 
Then, If 502g z—g94 12 
12 * 
ws 32)96(3 
351 96 
94 | _ 
— o 
1404 
EE a>, 
 $6)32994(589 12)58g(1 
280 — 
_—_— 210419 
= Anſwer, 2 J. 95. 1 4. 
314 
304 
10 


Note, 


7 
= 
2 
EE 
. 
4 
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„ b E | (Er. 2d.) 
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4.9 
1 8 e 


1 
Note, The ſolution had been the ſame, if the miles 3 
kad been made firſt and third numbers of the firſt ſtat- — bi 
ing; and the C. weights the firſt and third numbers of * 
the laſt. ; 4 
: Note alſo, this exam = may be done by one ſtating, BY 
thus: 
C. 5. C. 
If 32— 1278 
56 Miles. 94 Miles. 


1292 | 312 
160 702 


1792 3 
. 4. 
1792)87984(49 7 
7168 or 
—— 7, 5. 4. 
16304 291 
16128 


176 
12 

1792) 211201 
1792 


— 
- 


*.320 


331 
(Ex. 24.) How many men muſt be employ'd to reap 
420 Acres in 17days, if there were required 37 men to 
reap 54 acres in 5 days? 
Acres, Men. Acres. 


Fir, J 543742 
| 37 
2940 : 
| -: "R200 4 
| Days. Men. Days. —— 3 
Then, f 5——287 17 $4)15540(287 
N 108 1 
- 17)1435(84 "<7 . 
136 432 4 
27975 8 © 420 J 
| vs : 37 
Arſe. 84 Men. 42 


Note, If you would work ſuch queſtions of the 
Double Rule of Three, as have one of their proportions 
indirect, by one ſtating; you muſt multiply the third 
number of your ſtating, by that number you would 
otherwiſe have placed under your firſt; and your firft 
number by that you would have placed under the third; Þ? 
as in the following Example. —_ 


EXAMPLE, | 
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EXAMPLE. 


Acves. Men. Acres, © | 
x 


I7 5 which hae relation to 
— — . the 54 Acres. 
378 2100 
54 N 
918 14700 
1 
* The number Aen. | 
of days which 918)77700(84 anſwer as before. 
have relation 7344 
fo the % 
„„ 4260 
| 3672 
588 


Dr. Harris, in his Lexicon Technicum, teaches another 
way of ranging the five Numbers given in a Double 
Rule of Three Queſtion; which, according to the fol- 
lowing Rules, gives the ſolution, whether the propor- 
tion be direct or indirect. Take his method in his 
own words: | 

I.“ Obſerving, that the given terms are always 
« five, whereof three are conditional and antecedent, 
« or ſuppoſititious, the other two demand the queſ- 
6 tion, and are conſequents anſwering ſome of the 


former antecedents; inſomuch, that, with the an- 


« ſwer, there will be as many conſequents as antece- 


.« dents, which muſt match one another in the ſame 
4 denomination exactly. | 


II.“ For the right placing of the queſtion and 
«* terms, the three terms of the conditional part are 
« duly to be regarded: Let that which is the princi- 
ns pal cauſe of Loſs or Gain, Increaſe or Decreaſe, Ac- 
« tion or Paſſion, be put in the firſt Place; and that 
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* which betokeneth the ſpace of time, diftance of 
<< place, Sc. be put in the ſecond place; and the re- 
« maining part in the third. 'The conditional part 
« thus ſtated, the other two terms, wherein the de- 
„ mand lies, muſt be placed ſo under the former 
terms, that they may correſpond one with another. 


„ 
Then, if the blank, or place ſought, fall under the 
« third term, multiply the three laſt terms for a Divi- 
dend, and the two firſt for a Diviſor ; and the Quo- 
«« tient gives the ſixth term required. 7 


: RDU LL &- 25 | 

« But if the blank fall under the firſt or ſecond 

term, multiply the 1, 2d, and 5th terms for a Di- 

„ yidend, and the zd and 4th for a Diviſor : The 
Quotient gives the Anſwer. 


F#XA235MPFLE 1 
„If 12 Rods of ditching be done by 2 men in 6 
c“ days, how many Rods ſhall be wrought by 8 men in 
« 24 days? ok 
Anfaver, 192. 


The numbers being ſtated as before directed, they 
Will ſtand thus, the blank falling under the third place. 


Men. Days. Roads. 


8 —24 


Therefore, by the firſt Rule, the three laſt terms, 
iR. 12, 8, and 24, being multiply'd into each other, 
give 2304 for a Dividend; and the two firſt terms, 
wiz. 2 and 6, multiply'd together, give 12 for a Di- 
viſor, which quotes 192, the anſwer. 


EXAMPLE. 


1 
IE. 


If 2 men work 12 Rods in 6 days, how many men 
will work 192 Rods in 24 days ? 


Men. | Days. Rods. 
2 ————6 12 
—— 92 


Here, according to the ſecond Rule, the firſt, ſecond, 
and fifth terms multiply'd, give 2304, which divided 
by 288, the product of the third and fourth nunbbers, 
quotes 8 the anſwer. | 


More EXAMPLES. 
If 400 pecks of Corn will ſerve 32 horſes 108 days, 
what quantity will 500 horſes eat in 20 days ? 


Anſwer, 11575 pecks. 
If 56 gallons of Drink ſerve 25 derſons 120 days, 


how long will 200 gallons ſerve 12 perſons? 
| Anfover, 8927 days. 


If a certain quantity of proviſion ſerves 30 men for 
$0 days with 24 ounces each, how much muſt go men 
ave apiece when they are obliged to make the ſame 
proviſion ſerve them 60 days ? | 


Ounces. Dram. 
Anſawer, 6 —107. 


Mr. Gardiner has publiſhed, in the explication of his 
Tables of Logarithms, a peculiar method of reſolving 
the ſeveral kinds of this Rule, (taken from the Papers 
of V. Jones, Eſq; F. R. S.) which is not only excellent 
in the uſe of Logarithms, but alſo in the way of com- 
mon Arithmetic. 


1. Set down the terms expreſſing the condition of 
6 the queſtion in one line, and in any order. 
1 „ 
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2. Under each conditional term ſet its corre- 
« ſponding one, in another line. 
3. Multiply the producing terms of one line, and 


< the produced term of the other line, continually, and 
« the reſult for a dividend. | 


4. © Multiply the remaining terms continually, and 
let their product be the diviſor. 

5. The quotient of this diviſion will be the term 
«« required. 

By producing terms here is meant, whatſoever ne- 
* ceſſarily and jointly produce any effect: As the 
« cauſe, and the time; length, breadth and depth; 
„buyer and his money; ſeller and his goods; all ne- 
255 W pu inſeparable in producing their ſeveral ef- 
n 


In a queſtion where a term is underſtood, and not 
expreſſed, (as in the third Example) that term may be 
repreſented by Unity. | | 


This Rule is ſo general, as to comprehend all caſes 


that come under the common Rule of Three, whether 


direct, or inverſe; whether ſingle, or any how com- 
| i ; ſo that queſtions in any of the —_— 
Rules, where proportion is uſed, may be readily ſolve 


EA AMPLES: 


Ex. 1. Take the ſame as in page 38. Putting down 
the terms expreſſing the condition in the firſt line, and 
under each term its correſponding one in the ſecond, 
filling the blank ſpace (or term ſought) with a capital 


Q thus, 


Men. Days. Acres. 
If 37 require 5 to reap 54 


Q 17 420 


= 


4 
19708 
i 
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Here tis plain, that the produced terms are the acres, 
and the men anddaysare the terms producing the quan- 
tity of acres reaped ; therefore looking in page 128 for 
the characters here uſed, and particularly the latter 
part of that for diviſion, it will be that 


Q=#243 25 _72+37+5 129595, Men. 
Z4+77", "Wer "TONY - 
Ex. 2. Take that in page 41, thus: 
e Men. Days. 
If 12 2——6 * 
ge. 8 24 


Here the produced terms are the rods, and the pro- 
ducing terms the men and days, as before, | 


Q=Z2X+3+324—8+24= 192 Rods. 


7 


Note, When any of the terms in the dividend are 
the ſame as in the diviſor, they may be ſtruck out in 
both; or when any in both may be equally divided, 
the quotients may be put inſtead of thoſe terms, as in 
the firſt example. 1 | 


Ex. 3. If 54 men can build a Fort in 18 days, when 
working 17 hours in each day ; 'in how many days will 
2 men build the ſame, in working but 12 hours each 

. | 
"2 Mer. Days. Hours. Fort. 
If 54—18——17— Ba 
| 120 Q, e Pn . 
Here the Fort being 1 is the term produced, and the 
men, days and hours, the producing terms; therefore 
Q=54+18+17_27+17_ 459_ * 
22 L int: „ 
120412 40 40 | 
Es. 4. What is the Intereſt of 572 J. for 8 months, 
at 5 J. fer Cent. fer Aunum See page 68, 
C 4 If 
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441 

If 100 2.——5 J. 

72 | 

Here the Intereſt is the term produced, and the princi- 
pal and months the producing terms ; therefore 


rie 
QE 100 ＋T12 — 30 21970191. 1 Rs 
Ex. 5. If 250 men in 5 days, working 16 hours 
each day, will dig a trench 240 yards long, 5 yards 
wide, and 4 deep; in how many days, working but 
To hours in each day, will 24 men dig a trench 360 
yards long, 4 wide, and 3 deep ? 
Men. Days. Hours. lorg. wide. deep. 
If 250——5——16 240 g—— 
JJ 3 
Here the produced terms are the trenches, conſiſting of 
length, width and depth, and the men, days and hours, 
the praducing terms ; therefore ou 
— 360+4+3+259+54+16 
240+5+4+24+10 
As the Tables of Logarithms, when truly printed, 
are of excellent uſe to the proficients in Arithmetic ; 


12 Months. 


= 75 days. 


and having above an occaſion given. for mentioning. 


thoſe publiſhed by Mr. Gardiner, I think my readers 
ſhould be informed of their being the moſt correct, as 
well as complete, of any extant ; and that he has pub- 
licly advertiſed ten ſhillings reward to be ſhewn one 
error, even of a logarithm not within the half unit.of 
the loweſt: place, or of a difference untrue between 
them, tho” given to every ten feconds of the Quadrant. 
His Explication contains many curious ſolutions in 
logarithms, and very eaſy examples of getting the lo- 
garithm of any number, and the number to any loga- 
rithm, true to 19 places of figures, by tables therein gi- 
ven to 20 places; beſides thoſe of all numbers from 1 
to 102100, with parts for two figures farther, every 
Khere in the ſame openings as the logarithms of the 
firſt five or fix figures. | CE 
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K CHAP. IV. 


Of PRACTICE, and TRETT and 
TaARE. 


BY Practice Merchants compendiouſly cat up the 
Price of their Commodities. 

And by TrETT and TARE, dedud& their Allow- 
ances, 

Both theſe Rules will be beſt explained by Exam- 


ples; and both _—— the perfect Knowledge of the 
Following 
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Ofa Pound. | Of a Shilling. 2 — 
d. d. 22 
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Before we proceed to the rules of Practice, it will 
be proper to ſhew the manner of multiplying and di- 


viding numbers of ſeveral denominations, by a ſingle 
Kgure, without Reduction. 1 


Example of MULTIPLICATION. 


„ 
Multiply 5 8 458. 
8 


Product 43 6 8 


Here, firſt, the 4d. multiply'd by 8, gives 32 d. equal 
to 25. 8 4. therefore ſetting down 8 in the place of 
pence, we carry 2 to the produce of the ſhillings. 
Again, 8 times 85. being 64s. and the 2 carried make- 
Ing it 66 5. or 3 J. 65. the 6 is ſet down in the place 
of ſhillings, and the 3 carried on to the Produce of 
the Pounds. Laſtly, 8 times 5 J. being 40 J. and the 3 
carry d making 43 J. the whole product appears to be 
43. 6. 8 &. 


Example of DIVISION. 
/ 


„ 
Divide 43 6 8 by 8 
8)43 © 8 


Quotient 5 8 4 


In dividing the above ſum, we find, firſt, that 8 wifl 

5 times in 43 J. and that 3 will- remain; there- 
fore 8 down 5 in the place of pounds, we mul- 
tiply the {aid remainder by 20, and taking in the 6 
odd-ſhillings, the produce is 66 s, in which again, 
the diviſor going 8 times, and 2 remaining, we ſet 
down 8 in the place of ſhillings, and multiply the 2 
remaining by 12, which, with the 8 odd pence taken 


[47 J 
in, produces 32 d. in which, laſtly, the Diviſor 8 go- 
ing exactly 4 times, 4 is ſet iff the place of pence, and 
the whole quotient will be found to be 5 J. 8 5. 4 d. 


Rules of PRACTICE, with Examples, 


1. When the Price is ſuch a number of pence as 
make an even part of a ſhilling, divide the quantity of 
| ap by ſuch part, and the quotient will be the an- 
ſwer in ſhillings, 

EXAMPLE, 
Suppoſe you would know the price of 5296 ounces 
of Gum, at 6 d. per ounce; then 
6 d. being 2 7 5296 
of a Shilling, 


2648 ſhillings is the Anſever, 

For were the price 12 4. or 15s. the number of 
ounces would be the number of ſhillings they would 
coſt: Therefore the price being 6 4. the Z of a ſhil- 
ling, the anſwer muſt be but + ſo many fhillings. So 
at 1 4. 1+ d. 2 d. 3 d. or 4 d. tis but the pz, 4, +, A, or 
x parts of the quantity of the goods, and the quotient 
(as aforeſaid) will be the anſwer in ſhillings ; which 
divided by 20, gives the pounds. 

Note, If any thing remains in dividing by the faid 
parts (pence being the next denomination) it muſt be 
multiply'd by 12, the pence in 1 ſhilling ; and the 
product divided again by the ſaid part; and if any 
thing remains there, it muſt be multiply'd by 4, and 
ſill divided by the ſaid part, to produce farthings. 


C6 BEXAMPIE, 


— — » A WE — 4 


[48] 
| "EXAMPLE: 


W 
5243 at 1 2 per Ounce, 


d. 
14 65 5 4 


= Anſwer, 121 15 4 4 


2. If the pence of the price are not an even part of 
a ſhilling, it will require more than one diviſion, to 
find the coſt of the goods. Thus at 5 d. or any other 
number of penee between 6 and 12. 1 DE 

EXAMPLES. 

T5. d. Fe 15. 5 dl. a: 4 
527 at 5 per lb.  ' 436 atg per lb. 
4i [175 8 6 
14 * 3 


218 
| 109 


1, U 


e 


2100 7 e "UP 
Aaſ. 107. 193. 7 d. Anſew. 16/1, 75. 


In the firſt of theſe, 5 d. is taken, thus : 4 d. is the 


of a ſhilling, or the top line, and 1 4. the 4 of 4 


pence. 1 
In the ſecond, the + of a ſhilling is firſt taken for 


6 4. and then the Z of that 6 4. for 3 d. 


3. If the price is both pence and farthings for the 
pence, as before; and for the farthings, take the even 
parts of a penny: thus, bs, - 
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EXAMPLE. 


* » » —— PY 
a 


0%. d. 


ö 532 at 14 er Ounce, 
2 1 Penny, IE 44 4 | 


5 1 Farthing, 1 11 1 
| A955 
F Anſwer, 2, $85" 0d. 


" 

Sa aaa Shs d 3 0 
p Fr, oy S hes, Abo 4 ton ai teens oat k 3 _ 
F ²˙ . es Ds ad * 


: +. — my an At FR T 1 4 "= © SE » 4a 
8 by a . PD. 8 re 


3 4. When the price is more than 15. and leſs than 
5 25. leave the top line for the ſhilling, and take your 
parts as before, for the remaining pence. 


A 4 4k aL. 2 
r 
rr 
NN 


8 


1 4 Ls. 35 8 * 
N 


1 EXAMPLE. 


15. d. 

d. 5437 at 197 per Ib, 
[2719 © 8 
679 7 2 


8835 1 2 


% * 8 15 


1 
2 


N. FF 
* 


w Oh 
di 
— — 
58 


Anſwer, 4411. 15s. 1 2 


5. If the price is two or more ſhillings, with pence, 
Ec. either take the even parts of a pound from your 
top line for the ſhillings, which will give you the price 
in pounds ; or multiply your top line by the number 
of ſhillings, which will give the anſwer in ſhillings, 
ſtill working for the pence as before. See both ways 
in the example. 


EXAMPLE, 


[of 


EXAMPLE. 


| . . . 4. 
i 5263 at 2 6 per Oz. 5263 at 2 ue Oz. 
; 5. d. 
1 

2 6151 657 17 6 

6 44 5255 257 6 

8 1315]7 6 
e eee. 


Au fewer. 65 7. 175. 6d. 
By the frſt way, it is thus done: Had the price : 


iq been 1 J. or 205. it is plain it would have come to as 
| many pounds as there were ounces ; therefore at 2 6. 
6 4. which is the & af a pound, it muſt come to the 
2 of ſo much money. 
The other is done by ſuppoſing the top line at 1 5. 
then for 2 5. it muſt be twice ſo much; and for the 
6 d. half the top line, or the value of a ſhilling, mult 
be acded. See both ways in another 


EXAMPLE. 


15. 4 15. 6; 
1 5276 at 19 0 per 5. 5276 at 19 9 per 15. 
5. — 19 
10122638 | 
5 21319 47484 
$ 1= j 1955 4 d. $296 
64 4 131 18 62 2633 
3 Iz] 65 19 32 1319 
 Anſaver, 5210/7. 1s. 104201 


| 6. When 
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4x: 
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122 
$8 
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9 2 
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1511 
6. When the price is any thing between one and 


two pounds, leave the top line for the pound, and take 
your parts ſor the remainder. 


. 


4. d. 5384 at 22 6 per th. 
206+ 073 - 


Anſwer, 60571. 


7. When the price is two or more pounds, multiply 
the top line by the number of pounds; and for the 
remainder take parts, as before. | 


EXAMPLE. 75 


. ], 
2364 at 4 18 102 per IB. 
4 | 


7. | | 9456 
1182 


591 

236 8 
1195 4 
59 2 
29 11 
14 15 6 


Anſwer, 11687 J. oos. 6 d. 


— 
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8. When with the given quantity there are odd 
parts, ſuch parts muſt be taken from the given price; 
as in the following examples. 


EXAMPLES. 
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EXAMPLES. 


Cit £3 
305 2 at ö 5 per C. 


5 
1 1825 
„„ 
2975.5 2 14 8 


Anfever, 1918. 175, 64. 


Wes is > Þ 
7305 3 14 at 8 19 © per E. 1 
5. 58920 | 4 
10. 4 3682 10 9 
„ il 5 
4. 1473 © 
12 6 
2975-7 . - 4 9 9. 
1 108 
F 57 
Anſw. 66108/. 145. 6d. 2 


As in the firſt of theſe, for the 2 grs. Z the price 
of the C. is taken; ſo in the ſecond, not only 3 the 
price of the C. is taken for 2 pri. but alſo & the price 
of 2 grs. for 1 gr. and 7 that again for 14 15. See 
more Examples. 
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EXAMPLES. 


Tons. C. qrs. 15. 
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The laſt Sum another way. 
1B. oz. drachms. I. . 
327 13 75:3 2 877 per T6. 
4 | 
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2566/7 8 
Anſw. 12831, 75. 8d. 


Another EXAMPLE. 
85. Troy. og. dwts. grs. I. s, d. 


736 11 12 13 at 23 16 4 per I, 
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Note, The foregoing examples, and all other que- 
ſtions in Practice, may be performed by the Rue of 
Three ; Practice being only a compendious way of cal- 
culating ſuch propoſitions in proportion, as have an 
unit for their firſt number: But to ſhe the brevity of 
this way of work, as well as to prove the truth thereof; 
ſee the laſt example done by the Rule of Three, as fol- 
lows. | 


By the Rule of Three thus : 
5. 3 5. oz. dæuts. gre. 
If 1-—coft 23 16 4 what cuil 735 11 12 13? 


12 20 12 
12 476 | 884.3 
20 I2 20 


240 3716 176872 


960 707491 
480 | 353745 
5709 4244941 
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24569646 
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29714587 
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PROOF. 


Sums in this rule may be proved either by taking 
the parts two ways, as the laſt example but one; or 
by the Rule of Three, as the laſt. 


ABBREVIATIONS. 


As this whole rule is indeed nothing elſe, it may be 
thought ſtrange to mention ſhort ways here, in a par- 
ticular ſection ; but a+ there are degrees of compari- 
ſon, ſo even ſhort ways may be more ſhortened. 

1. The value of any quantity (the given price of one 
of which is an even number of ſhillings) may be moſt 
compendiouſly found, by multiplying the ſaid quan- 
tity by z their number, doubling the Units of the firit 
product for ſhiliings, the reſt being pounds. 


EXAMPEEE. 


5276 Ells of Holland, at 8 s. per Ell. 
4 


— — 


Product, 2110: 8 
2. If the price is an odd number of ſhillings, it is 


but doing as before, and adding 20 of the top line to 
the Product. 1 


EXAMPLE. 
Yards, þ<$. 
5278 at 15 per Yard. 
7 
3694 : 12 
ü . xs 263: 18 


3958 J. 10 3. Anfaver. 
| 3. Were 


[5] 
3. Were there pence in the price, their parts might 
alſo eaſily be taken in the ſame method. 


EXAMPLE. 


15. . d. 
5384 at 7 7x per Ib. 
I 


— — 


1615 4 

1 537 209 4 
64. © 134 12 
12 Io 33 13 


Anſwer, 2052 J. 135. 


lud 


4. Another ſhort and uſeful way, when the quan- 
tity is ſmall, is to multiply the price by it; thus, if 
your quantity is expreſſed by one figure, it is done by 
one line. 


E XA MP I E. 
5 


5 Yards of Velvet, at 1 13 6 per Yard. 
| 5 


— — — 


Product, 8. 75s. Gd. 


5. So any quantity that can be expreſſed by 2 fi- 
2 and ſome of 3, may be eaſily and ſpeedily 
one thus; Find out what two figures, multiplied 
together, will produce the 3 quantity, (as ſup- 
poſe 32 yards or pounds, c. the given quantity 


which is produced by the multiplication of 8 by 4) 


and multiply the price by one of the ſaid figures; 
and the product of that, multiplied again by the other, 
will give the anſwer, 
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EXAMPLES. 


Tard. . d. S 
32 at 15 8+ per Yard. l 
8 


The value of $ yards,6 5 8— 
evhich mulliplicd by 4. 


| | gives 251, 2s. 84. the price of 32 yards, 
= 4 times 8 being 32. 


144 at 1 5 6 jer Yard, 
12 = 

15 6 0 

12 


S CAGE SI5"Y 


Product, 1 831. 1 © od. 


6. If no two figures will exactly produce thoſe 
given, take {ſuch as will give the neareſt product to 
them, which will generally be within one or two, 
more or leis; the value of which muſt accordingly 
ve added or ſubtracted, | 


E XAMPL E. 


| WWW 

! 55 at 1 10 9 per 5. 
The price of ofs. 13 16 9 
ah multiplied by 6 


gives the price of 54 i. 83 00 6 
fo which the price of 1 1b. added 1 109 


makes 84 11 3 the value of 55. 
. So, 


591 

So, had it been multiplied by 7 and 8, which would 

have given the value of 56 15. too much by 1 15. the 
price of 1 5. muſt have been ſubtracted. 

7 If the quantity has odd 22 it will be eaſy 


—— — — 


taking the value of ſuch parts 


rom the given price 3 
as in the following 


EXAMPLE. 


e. 
43 x at 2 12 7 per Yard. 


110 8 6 
971. 2 12 7 
22 1 6 3+ 


Product, 114 J. 76. 42 


TRETT and TARE. 59 


Arr and TrxETT are the allowances made to 


Merchants in buying their goods. 

Tare, of what they can agree for per the whole, per 
cheſt, &c. or per C. for the weight of the.bag, box, 
cheſt, c. which contains the commodity. 

Trett, for the waſte, motes, or duſt ; and is always 
4 Ib. per 104 Ih. 

There is alſo another allowance ſometimes given of 
2 jþ. for every 3 C. for the turn of the ſcale, called 
cloff, or clough. 

Note, the whole weight, before any allowances are 
made, is called gr; when part is deducted, the re- 
mainder is called ſuttle; but when all are taken from 
it, what is left, is called nat. 
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RULES wth EXAMPLES. 


1. The Tare of any quantity of goods may eaſily be 
found, if at ſo much in the whole, only by ſubtracting 
the ſaid allowance from the groſs weight; if at ſo much 
per cheſt, &c. by multiplying the pounds tare by the 
number of cheſts, &c. and ſubtracting as before ; and 
if at ſo much per C. by taking ſuch part or parts of 
the groſs weight, as the allowance 1s of a C. 


EXAMPLES. 
Firſt fort. Suppoſe 15 C. 2 grs. 13 Th. tare were 
allowed on 456 C. 1 gr. 19 ]þ. of tobacco, what would 
be the neat weight; 1 
C. grs. Tb. 
From 456 1 19 Groſs, 
Subtract 15 2 13 Tare. 


E 


Remainder 440 3 6 


Second ſort. What's the neat weight of 3 frails ok 
raiſins, each weighing 3 C. 2 gprs. 10 lb. groſs ; tare 
at 20 Ib. per frail? 


C. gre. 15. 15. 
10 20 | 
3 Frails, 3 Frails. 
10 3 2 Groſ., 60 ß. or 2 pri. 4t6. 
4 Tare. | 


—ꝛ —Eä-ĩĩæ' 


| Anfexer, 10 © 26 Neat. 


C. ers. Jþ6. 15. 
hs "ih 246 3 12 Groſs. Tare 14 per C. 


14 5 30 3 12 Tar. 


Anſecer, 216 © © Neat. | 
| Again, 
1 


611 


„ Ib. 
** 304 1 19 Groſs, Tare 16 per C. 


167 52 0 6x Tare. 


8 Anſwer, 312 1 122 Neat. 


Note, 14 and 16 pounds may be called the ſtandards 


of Tare ; for from them may any other number of 
pounds, more or leſs, be taken, as in the following 


S. 


C. grs. 15. 


* 


| $71 

145 71 
27 10 
Iz 5 


87 


8 
2 13 Grofs. Tare 1 per C. 


1 
* 225 
O 272 
O 122 


e * 


Anfaver, 486 


3 


C. grs.. 15 : 


3 11 Groſs, Taue to pen C. 


545 
15. 
167 78 


1 17 


z 39 
27 9 


o 224 
3: 


49 


o o Tare. 


Anfwer, 499 


Note, "Tis firſt found what Tare 16 f6. would pro- 


3 lo Mat. 


duce; becauſe 8 55. being the {; part of a C. would 
be a troubleſome diviſor. 
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2. Trett being always 4 i. per 104 5. the conſtant 
method of finding it, is by taking the 2; part of the 
line it is to be deducted from, 4 times 26 being 104. 
But it being difficult to divide by 26 in one line, it 
will be more ſafe and eaſy to do the work aſide, as in 


the firſt Example. 
EXAMPLES. 


C. grs. 15. 15. 
428 1 19 Groſs, Trett 4 per 104 


15. — 
Ss 430 1 255 Treft,  - 286428016 


facit 411 3 214 Mat. 168 


12 
4 


26)49(1 


23 

28 
I93 
47 


Lk Hi W 
88 
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C. . 1 15. 
836 2 17 Groſs, Tare 22 per C. 


.— — Tr. 4 F. per 104 15. 
167 119 2 21 
43 29 3 142 
2X 14 3 212 


164 1 1o Tare. 


672 1. 7 Suttle. 
Th 


4 24 4 . 


facit 646 1 23 Neat. 


3 Clough (which is always 2 I. for 3 C.) may be 
found by taking the 13 part of the line it is to be de- 
ducted from, 2 IB. being the +537 part of 336 5. or 
3 C. But let the work be done aſide, as directed in 
finding the Trett. Or the allowance for Clough may 


be found, by firſt dividing the hundreds of the line it is 


to be taken from, by 3, which brings them into z C's ; 
then 2 85. being to be allowed for every 3 C. as many 
3 C's as it produces, ſo many 2 J6's it will allow); then 
dividing by 56 (the double pounds in a hundred) the 
quotient will be hundreds, and the remainder double 
unds ; to which adding, what may be allowed for 
the odd hundreds, quarters, and pounds of the given 
weight, it makes the whole Clough; which ſubtracted 
from the ſaid given weight, leaves the Neat- See 
both ways in the firſt Example. 
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What will be the neat weight of 5647 C. 3 f.. 
1316 Gros, allowing for Clough 2 h for 3 C? F4 


C. gre. IÞ- 


5047 3 13 Groſs. 
33 2 130 


$614 1 oo Neat. 


168) 5647033 3564701 I 
60% 56)1882(33 2 12 
103 202 

4 
grs. 14)34(2 
1£8)415(2 _ 
79 6 
| 28 
035 
159 
5. 
168) 2225013 
345 
41 


Note, The remainder 34 (which are double pounds) 
is divided by 14, the double pounds in a gr. to bring 
the ſaid remainder into quarters of an hundred, making 
2 qrs. and 12 15. And 1 55. being allowed for the odd 
C. 3 grs. and 13 1b. the whole makes, as before, 33 C. 
2 47. 13 15. | 


EXAMPLE. 
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65 
EXAMPLE 2. 
What's the neat weight of 3 hogſheads of tobacco- 


weighing, vi. 
Number. C. ers. 15. 


I £ 3 

2 4-4: 

ff. | 

— Tare 7 IB. per C. 

15 3 20 Craſi. 3 Trett 415. per 104 1b. 
5. | Chugh 2 16. for 3 C. 
I 

145 I 3 272 | 
72 3 272 Tare. 


— —˙«1w« rÿ;ͥͥr . — — 


14 3 20 Suttle. 


4:5 2 : 8: Trett. 
14 1 4 24 Suttle. 6, 
| 92 Clough, 3)14ʃ4 
Au. 14 1 Neat. 2 


t6. 
Note, The 4 three hundreds allow————8 
And the odd 2 C. 1 gr. 14 fh. Z allo W 12 


Total Ciough 92 
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CHAT: V; 


Of InTEzREST. 


which ariſes only from 


NTEREST 27-6 the Principal. 5 
is either | which ariſes both from 
FO pens, Principal and Intereſt, 


SIMPLE INTEREST. 


"IMPLE INTEREST being one of the branches of 
Proportion, or the Rule of Three, is worked as 
follows. 


1. The Intereſt of any Sum for one year is found 
by this plain proportion, vis. 


As 100 1. | 
To the rate of Intereſt : 


SO 1s the given Principal, 
To the Intereſt required. 


EXAMPLE. 


What's the Intereſt of 429 J. for a year, at 6 J. per 
Cent. per annum? | 


if 
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make teu” 
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4 
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Pe. 
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bet 


5 J. J. 
F 100 6 


25174 
Anſwer, 25 l. 145. 9 d. 2 20 
20 
14 80 
12 


9160 
4 


2140 


Note, The cutting off two figures to the right- 
hand, divides ſuch lines by 100. See Abbreviations 
of Diviſion. | 

2. To find the intereſt of any ſum for 2 or more 
years, multiply the year's amount by the number of 
years required. 


EXAMPLE. 


What intereſt will the foregoing principal produce 


in 4 years, at the ſame rate of intereſt ? 


Ein 
25 14 92 the intereſt far one year. 


n * 


Producs 102 10 2 


3. To find intereſt for months, divide the year's 
amount by the even parts they make of a year. 


„ E XA NM. 


5 v 
'f: - 
15 


EXAMPLE. 


PIRIE oe” = 3 EROS 


— — 1 2495s . — 
. Le. eee 1, I. > 
— 
—— 


1 What's the intereſt of 5 2 J. for 8 months, at 5 J. 
1 peer Cent. per annum 


— 
* : 
wa, 


- o 

— — — 

Ace — 
— 


= | 

| C 0 J. J. | . 
1 F 100 5 87 28 12 
Fi 5 5780 


1 , 7 G 
' $4 28160 

1 

| 


S 


8 © 
Ge] me [be 


1 | p + 13 + 
' Þ Anſwer, 191. 15. 44. W 


1 12/00 
. 9 | 4. Tf the time 1s weeks or days, inſtead of taking 
* the even parts of a ye-r as for months, it muſt be done 
1 by a ſecond ſtating in the Rule of Three. 


| EXAMPLES. 


F Ex. What's the intereſt of 321 J. 16s. 8 4. for 
1 3 weeks, at 6 /. per Cent. per annum ? | 
| J. . 
77 10006321 16 


Q 0 &. 


19131 oo © 
"YES. 


[ 1 Anſwer 19 l. 65. 2 d. 4, for a year. 
4 | | 6120 


12 
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Then, 
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Weeks. „% NN 


Then, 752 —19 . 6. 24 3 
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Zu 2. What 'ntereſt is now due on a bond of 
4754. 105. COMMEnITIBE intereſt at 8 7 IO f. per Cent. 
fer annum, Tulg the _ 17443 this being March 

the 25th, i740? 
/. & . July 21 
100 5 10— 420 10 Auguſt 31 
5 September $0 
5. 2102-10 Our 3 
210 5 Newember 30 
3 Deces ber 31 
| | Tanuary 31 
Fe bra 1 28 
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70 
„ Days. 
Then, / 365—23 2 6+ 258 


20 


462 


12 


Ty 258 
| 177616 
1 111010 
| 44404 


4 
365)5728 11601569301 


R 
8 


12) 3923011 


1825 200) 32(6 


2531 161. 6s. 11 d. for 258 days. 
2190 23 J. 25. 64.5 for a year. 


3411 39 J. 9s. 5 d. à total Intereſt. 
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Another way to caſt up Intereſt, when the principal has 
odd money in it, and the time, weeks, or days. 


R UL. ; 
Bring your principal into its loweſt denominations 


and multiply it by the number of days; and if at 5 /. 
per 


L 7¹1 

per Cent. divide the product by 7300, the quotient 
gives the anſwer in the ſame denomination the princi- 
pal was reduced into. Note, The number 7300 is 


found by multiplying 365 by 100. and dividing by 5. 


eZ. 


What's the intereſt of 432 J. 125. 6 4. for 8 days, 
at 5 J. per Cent. per annum ? 


J. * a. 
12 


20 


73loo)8 306400113 


73 1 
ee 95. 5 d. 4 Anfaver, 


100 
73 


276 
219 


5740 


4 
53100)229!60(3 
219 


| —— 


IO 


If you would caſt up Intereſt at 6 J. per Cent. by 
this rule, you muſt add + of the quotient to the in- 
tereſt produced at 5 J. per 1 and ſo at other rates, 
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it is but adding or ſubtracting ſuch and ſuch parts of 
che quotient to or from what it produces at 5 /. For 


iuſtance, ſuppoſe the laſt queſtion done the common 
way, for an 


EFAAMPELE. 


„ 
420 10 Principal. 
20 


8410 | 
623 number of days. | : 
25230 
16820 
50460 


5. 


75 00529034030 717 82 


511 5. 


Ors 71 


| 


| Ty — — 
73 78.9 6 
564 J. J. 39:9:6 Anſwer, 1 far- 
511 thing more than 
— by the other way. 
5330 
12 
00)6439160(8 
594 


' 5560 
4 


73:09)222|40(3 
219 


*JJ 
I 


340 Note, 
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Nole, The Rate here being 5 J. 10 5. and 103. be- 


ing is Of 5 J. there is therefore added 7; of the quo- 
tient, or the amount, at 5 J. per Cent. 


More Examples in Simple Intereſt. 


At 61. per Cent. what will 5 89 J. come to in a year? 
Anſwer, 35 J. 65. ꝙ d. 2 


What will the ſame ſum, at the ſame rate, amount 
to in 8 years ? 


Anſwer, 282 5. 148. 44 


What's the intereſt of 7020 J. for 5 months, at 5 J. 
per Cent. per annum ? 


Anſwer, 146 J. 5 5. 


What's a week's intereſt of 1000 J. at 7 Z. per Cent? 
Anfever, 11. 65. II d. 


What will the intereſt of 5429 J. 10 5. 8 d. come 
to in 20 days, at 5 J. per Cent ? 


Anſawer, 141. 17 s. 6 d. 


What intereſt is now due on a Navy- bill, commence- 
ing intereſt at 6 /. per Cent. per annum, Tune the 4th, 
1750, this being January the 1oth, 1752, the princi- 
pal being 8367? 


Anſwer, 80 J. 75. 10 d. 


COM POUuN D INTEREST: 


COurouxp INTEREST, as was before ſaid, ariſes 

both from the principal and intereſt; (z. e.) when 
intereſt on money becoming due, and not paid, the 
ſame rate is allowed on the unpaid intereſt, as was be- 
fore on the principal. 


There- 
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Therefore, to work ſums in this rule, after havin 
found the firſt year's intereſt, as before, add it to the 
principal, and find the intereſt of the ſum ; and ſocon- 
tinue to add every year's produce, ſtill accounting the 
ſum a new principal. 


ES 447 MP L £& 


What wil! be the amount of 400 J. forborn 3 years 
and 2, at 6/. per Cent. per annum, compound Intereſt ? 


J. J. 5 
7 1 J. Principal 1ft year. 


J. 24400 


J. J. J. 
E 8 Principal 2d year. N 


J. 25144 
7 

s. 8[80 
I2 

4. 960 
4 


2140 


= 


Princip. 3d year. 


J. 26196 12 ' 
20 I 


1. 19] 32 
12 


——— 


4. 393 
4 


3172 
4 10 d. 
449 8 97 
2 I 
I. 5 


If 1006476 8 17 Princip. 4th gear. 
| 0 


J. 3. i. 4108 9 75 
28- 1% 


— —̃— 


M. 
x 14 5 10 2.18/68. 
476 8 is I2 


490 13 114 4. 8023 
Total amount. 4 


94 
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Or, more plain : 


Intereſt the 1 ff Year 24 © © 
24 ac $90 $ 
d 20 19 2 
3 9 3 2 
s Narr, i 18 
Total Intercft go 13 11 4 


P; e 400 © 0 


- — — <> — H 


Total amount 490 13 11 + 


More EXAMPLES. 


What will 1000 J. amount to in 3 . at 6 /. per 
Cent. per annum, Compound Intereſt ? 


Anſwer, 1191 J. Os. z d. 4. 


At 5 J. 105. fer Cent. Fans annum, Compound In- 
tereſt, what will 560 J. 10 5. d. 2 mount to, forborn 
5 Years and a half? 


Anſwer, 752 J. 145. 10 d. 5. 


CHAP. 
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W 
Of REBATE, or DiscQunrT. 


EBATE, or DiscouNT, is the abating ſo much 

money on a debt paid before it is due, as might 
be gained again by the money received, if put out to 
intereſt at the ſame rate, and for the ſame time. So 
100 J. preſent money would diſcharge a debt of 106 J. 
due at a year to come; rebate being made at 6 J. per 
Cent. becau'e 100 J. put out to intereſt for a year, at 
the ſaid rate, would regain the 6 /, 


To work Sums in this R U EE; 


Firſt, find the intereſt of 100 /. for the time; then 
by a Rule of Three ſtating, of which the firſt number 
muſt be 100 J. with the intereſt found; the ſecond 
number, the intereſt alone {or 100 /. alone, if you 
would find the preſent Money) ; and the third, the 
debt, or Sum propounded, you will find the anſwer, 


EXAMPLES. 


2 I z 8 * 4 1 i 1 RY 
. Fo Eon Anerent Sr ne Ee” 
8 1 - ” . 
5 N 2 — 1 — 
2 e _ . __ oe ay*: 
ef * * 22 r * * 
—_ . . _—_ 


re PRA POE a ere EEG. 4 es <>» Pct ty 


— 


. 4 . - — — — — 0 pu 4 
—— — _ _ "x 4 1 — - = — n — 2 = a 
De 2 — —_ — — r? * 9 ** e — Ry toes n W Eon = 
x x2! . > a Rr, 5 n P r r . 
o f 2 1 r * 1 I 3 I N 8 * <2 8 — 1 a. —_ 
ha _—y AS ter- 2 2 rn — —— — n Rr bob — I 4 — 7 3 ERS £2? 
Da - 5 — 4 — 8 I Fo. % — — x 2 AT 2 FER” IG q 
E: 22 — * rams Ce) £ ks Rx - + — A S 8 „ — 
_ 2 — Le 4 ; — * 7 o 0 2 > wv EI 8 — =” W 
gn fg E a DI ST — EST. * ; 


* 5 —  - * 
oy. 
oP 8 


22 8 
ä Gs eo et 
Boe 


* . by he in, Win 0 - - 


2 
— 
22 


2 GY * E LC . 
2 
* ha 
* 7 
Wn N 


* 

N. * 
45 5 
1 
997 


= — OEIEILEY — I 
. > 
— — - — 5 45 
< — — — * — * 
—_— . r ‚— Or hogs» CAB gn 
2 
* * n 2 * w —— K — EAGER 
. * — 1— 2 2 * — — —— — <4 -& » + A £K 
« « — — -. a WS" 7 - bY — — COLI <.," 9 


— 5 * = — * — IK $ 2 > = 44h — : * « 
g I _—_— 5 — — — Sim noe a — rl -. «© bes 
— — . a . : — 
PFF I aber vw. 4x 4 = 3 * 
* 5 :, . 2 — 


8 = ns 
NEE Ter on i ces 


( 78 ] 


EXAMPLES. 


Ex. 1. What's the rebate of 420 J. for a Years 4 at 


3 J. per Cent. per annum ? 


If lob———6——4:0 
6 


Anſaw. 23 l. 1 195 54.7 


06)2520(23 


5 


212 


400 
318 


2 
A 


g. 
106) 1640015 
10 


580 
330 
50 
12 
d. 
106) 60005 


$39 


70 
4 


106) 28002 
212 


68 


| Ex. 2. 
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Ex. 2. What preſent money will diſcharge a debt 
of 732 J. due at 3 months, rebate being made at 6 /, 


per Cent. per annum ? 
: 4 
5B Intereſt for @ year of 100 
Months — 
34 1 10 | 
. ES 
Then, {F101 10 fall to 100, what will 732? 
2 Et. 2 
203 203) 1464000721 
1421 
- - 430 . 
406 


: 240 
203 
2 
| 20 


Anſwer, 7211, 38. 7 d. 2 203)740(3 


203)1572(7 
1421 
475 

4 


20 376042 
406 


198 
Ax. 3. 
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Ex. 3. What rebate muſt be allowed on a Bill of Ex- 
change for 85 J. 10 5. due September the 8th, this be- 
ing July the 4th, rebate being made at 5 J. per Cent. 
per annum © 

Days. 45 Des. 
GC 
July 27 5 
Aug. 31 
_- 8; 20 | 330 
— 20 
66 


„ 
365) 660018 o 
365 
11:8 2950 

11 | 2950 


= , 9 0 O 
| 4 ö 3 
j 72 
. 9 
ſ 73 ; 
by: 
* 


if 360 
Ly 5 + 
1.4 1095 


ty 4 | ; 345 


1 
TY 
* RE 
„ " 
1 1 
1 
1 
4, 


AWE * 
* a 


— —— 
n r 


— —. . . SG SS Ss 
A os 2 & AY, 5 . * * 8 © 5 * * 1 
EE — — — R - 
- K Del, =. 4 
3 


0 
—— — 5 — 
E 
wc 


= 3 we ve 


'Then, 


x * W * » —_ rer 
— — A 
— - ane 22 


* . —— — — — — 
E — — > 
* — RN 2 p, 5 
. mm 
4 ——⁵ 
' 
— nee wit We yo * 


wg 
7 


1 
%% &« & 4#- + 
Then, /f 100 18 04—18 04—85 10 


20 12 20 
20 6 1710 
12 4 12 
24216 867 20520 
4 4 
96867 82080 
867 
57450 
492480 
656640 
4. 
96867)71163360(734(2 
| 678069 — 
— 12) 183(3 
335046 
290601 15 C. 3 4. 2 
450450 
Anſauer, 1 5 f. 3 d. 2 387468 
62982 


Eæ. 4. A Bill of Exchange for 250 J. is dated at 
Amſterdam, Fune the 14th, N. S. at uſance is accepted, 
and payment offered the 15th 4iz7o, O. S. what muſt 
be then received, rebate being made at 6 J. per Cent. 
per annum? 


Note, New Style is 11 days before Old Style. 


Uſance ſignifies the uſual time of payment of bills 


between one country and another; which between 
England and Holland is one month; double Uſance, two 


months, Sc. Note alſo, Merchants of London gene- 
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rally allow 3 days beyond the time appointed, calling 
them 3 days of grace. Therefore the bill being dated 
June the 14th N. S. or the 3d O. S. and accepted at 


uſance, or a month, it becomes due July the 3d, O. 8. 


but 3 days of grace being allowed, makes it the 6th. 
So it the money is paid the 15th of June O. S. rebate 
muſt be made for 21 days. Therefore, 


Days. J. Days. 


— 2 


4 


126 
20 


5. 
365) 25 206 
2190 
098 
12 


d. 
Facit 65. 10 d. 4 365) 3960ʃ1 
365 
310 
4 


365) 1240ʃ3 
1095 


145 


* 


1 


76 J. 


If 100 6 104-100. —250 


20 


2006 
12 


24082 
4 


96331 


Anfer, 249 l. 25. 94.5 


20 


5000 
12 


60000 
4 
F: 


96331)24000000(24 
192662 


473380 
385324 
880560 
866979 
13581 
20 
47. 
6331) 27162002 
. 192662 


78958 
12 


d. 


96331) 94749609 
860979 


80517 
4 


96331) 322068 3 
288993 


33075 


far. 
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More EXAMPLES. 


What's the rebate of 100 for Z a year, at 6 /. per 
Cent. per annum ? . 


Aaſcuer, 24. 185; 3 l. 


What's the rebate of 5 38 J. 105. for 5 months, at 
& J. per Cent. per annum! 


Anſwer, 101. 195. 9 d. 2. 


What preſent money is a debt of 629 J. due at 3 
weeks, worth, rebate being made after the rate of 6 /. 
10s. per Cent. per annum ? 


Hnſaver, 620 l. 13 5. 


What preſent money will Pe 1oOOO J. due 
| at 5 days, rebate being made at 8 /. per Cent. per 
88 annuum? 


 Axfewer, 9989 J. 15. 5 d. 4. 
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CHAP. VIL 
Cf EqQuaTioOn of PAYMENTS: 


"En deſign of this rule is, when ſeveral ſums 
are due at ſeveral times, to find a mean time for 
pay ing the whole debt. 


The common cuay to do wvhich is, 


Multiply each ſum by its reſpective time, and add 
all the products together, dividing their total by ihe 
whole debt; the quotient is accounted the mean time 
of paying the whole debt. 


EXAMPLE: 


A owes to B 40 J. to pay at 3 months, 60 J. at 


5 months, and 100 /. at 10 months; at what time 
may the whole debt be ou rogerher, without injury 
% either? 


J. 7 V. J. 

40 40 60 100 

60 3 

10 — — — 

— 120 300 1000 

200 300 
I20 


2{00)14j20( 


Anſwer, 7 months, 


R 
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Note, The times of payment, if not ſo given, muſt 
be reduced into one name. 


But thoſe who are more exact take the pains to 
work theſe ſums by the following rule. 


Firſt, they find the preſent worth of every particular 
ſum; then find in what time to come the ſum of theſe 
preſent worths will be increaſed to the total of all the 
particular ſums pay ab'e at the ſeveral times to come; 
and that is the true equated time for payment of the 


whole. 


+ CHAP. 
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CHAP. VIII. 
Of FELILOWSHIr, or Cour AN v. 


ELLOWSRHIT, or CoMPaANnY, is when two or 
more join «their ſtocks, and trade te gether, di- 
viding their gain or loſs proportionably. 


E LLows ur is either with, or without time, 


Queſtions without time, are worked by this pro- 


portion. 


As the whole ſtock, 

To the whole gain, or loſs: 
So is cach man's particular fiock, 
To his particular ſhare. 


EXAMPLES. 


A, B, and C, make a joint ſtock ; 4 puts in 450 /. 
B 510 l. and C, 480/. they gain 340 J. what part of 
it belongs to each ? 


” 
A, ——— 460 
B, —— 510 


C, 480 


— — 


Total flack, 1450 
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. 4 
if. Then, If e 
„ 
40 5 100 1840 
* 138 , 
2040 145)15640(107 
153 , 145 
145077340119 1140 
145 1015 
284 125 
145 20 
e — . 
TIPS 145)2500(17 
1305 145 
85 1050 
20 1015 
5. ü 
145)1700{11 3 
, 2 
5 . 
250 145) 4200 2 
145 "B90 © = 
105 130 
12 4 
£ | 
145)1260(8 145)520(3 
1160 435 
100 . 85 
4 
1450400. 
290 


Im an tots 


99 1 
J. FA £ 
34. And, If L5[0——;40——48 
340 


1920 
144 
FA 


145)16320{112 
145 


"382 
145 


' 370 
290 


© BY 
29 


5. 
145/1600(I1 
145 


J. 3s. d. Rem. * 150 
A's Shar i 1 107 17 2 4— 85 145 
B's Share is 119 11 8 F—110 — 


C's Share is 112 11 3 2 2 
Value of the Remainder =. - . 


_ 14502902 — 
The whole 60 
gain. © 340 0 a | 4 


0 145)240(1 


| 145 
And thus are theſe Sums proved 
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Moe EXAMPLES. Ft 


Three perſons make a joint ſtock ; 4 puts in 65 U. | 
B 2781. and C629 J. they gain 1000 J. and wh is 
each of their ſhares ? 


„„ Remainders. 
4, 383 16 72384 


ane 1 188 17 2 ——AU—U512 
C, 427 1 7 


D, E, and F, trade together; P puts in 230 J. E 5291. 
and F 344 J. 105. their whole gain amounts to 520 /. 
what is that to each? | 5 


4% T1. 
„ 108 — 271 

Aiſeuer, J E, 249 5 7 ——— 844 

F, 162 © 9 —— 1092 


e „ OS fy . mowed and. e frond. and 


A. B, and C, make a bank of 3256 J. whereof A puts 
in 1026 J. B 985 J. and C. the reſt; by misfortune they 
loſe 2000 J. what part of it muſt each bear? 


N J. 4. 4. Remainders. 
15 630 4 — 928 | f 
Anfaver, J B, 605 O 81 1240 - 
GC, 764 14 190 1088 bo wu 


* _—_—— 


> W — — 3 


FELLOWSHIP with TIME. 


i 

q 

| 

ji 

| 

7F11.0vwsn:p with Trv is thus worked: Multiply 

each man's ſock by the reſpective time he puts it 

| in for, and add all the products, the total of which 

| mult, de your faſt numbe through all the Natings ; the 
I | | | gain, 


1910 
gain, or loſs, the ſecond (as before; and each man's 
articular ſtock, multiplied by its time, the third. 
Note, All the particular times (if not ſo given) muſt 
be reduced into one name, (i. e.) all years, all months, 
all weeks, or all days, &c. | 


The reaſon of multiplying the ſeveral ſtocks by the 
times they are put in for, will appear from the fol- 
lowing conſiderations. Firſt, Suppoſe 4 and B put 
into trade each 100 J. for 1 month, then certainly their 
gain, whatever it be, muſt be equally divided betwixt 
them. Again, ſuppole 4 puts in 100 J. and B 200 /. 
both for the ſame time; it is as plain that B's ſhare of 
the gain muſt be twice as much as 4's, becauſe his 
ſtock is double: or if each put in 100 J. but for dif- 
ferent times, wiz. A, for one month, and B, for 2 ; 
then as B's ſtock lies twice as long as A's, ſo his gain, 
as before, muſt be twice as great. Laſtly, ſuppoſe A 
to put in 100 J. for 1 month, and 5B 200 J. for 2 
months; then fince his ſtock is not only double, but 
the time he leaves it in double too, his ſhare of the 
profits muſt become 4 times greater than A's. And 
ſo in all other caſes. 


EXAMPLE. 


A put into company 560 /. for 8 months, B 279 J. 
for 10 months, and C 735 J. for 6 months; they gain- 
ed 1000 /. what ſhare of it muſt each have ? 


. . L 

560 279 735 

| 8 10 6 
Wo B 6 
4430 2790 4410 
2790 

44.50 
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3d. F 11680 —— 100 — 44100 
1000 
J. 
8 1168) 4410000377 
5 Rem. 3504 


A's Share is 383 11 24 —203 
B's Share 16238 17 44 —— 80 9060 
C' Share is 377 11 44 — 880 8176 


—— —a6ĩ—Uͤ— 


Viiluc of the Remainders 5 11680116801 8840 


0 — 


1000 OO On 


The awholc gain. 664 
| 20 


1168)13280(11 
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8176 
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Me EXAMPLES. 


A, B, and C, agreeing to trade together, 4 puts in 

529 J. for 4 months; Þ 329 J. for 7 months; and CG 

900 J. for 2 months; by their trade they gain 540 /. 
What part of it belongs to each? 


oe ads 7 Remainders. 
U 2304 
Anxſver, J B, 199 19 5 332 
19s ©, C, 156 5 104 2583 


Three perſons make a joint ſtock ; A puts in 400 
pieces of holland, each containing 96 yards, at 5 5. 6 /. 
per ell Fl: Tor 5 months; B 606 guineas for 8 
months; and C 1800 J. for 4 months, but at 3 months 
end takes put Bop /.- They gain in all 1000 J. how 


much is each of their ſhares ? 


„55 Remainders. 
4, 860 4 3x —— 3996 
Anſctuer, 1B, 61 11 8 ———1920 
C, 78 4 oz———25068 
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CHAP. IX. 
Of ALLIGATION. 


L116aT10N is the compounding many ſimples 
into one maſs, according to any required price, 
or proportion, FE 


This rule is uſually divided into two parts, diſtin- 
guiſhed by the names of Medial and Alternate. 


* 


1— * 
—_— — T „ yy" 5 452 1 


ALLICGATION MEDIAI. 


A ligation Medial anſwers ſuch queſtions as having 
the quantities and prices of the ſeveral ſimples 

given, only demand the mean rate of any particular 

part of the compoſition. | 


R U L F. 


As the ſum of all the ſimples, 
To their total value : 
So is any quantity of the mixture, 
To the price thereof. 


EFEAFMPLES. 


(Ex. If.) A ae would mix 18 jþ. of currants 
at 5 d. per B. and 29 Th. at 6 4. per T6. with 12 jþ. at 
8 d. per IB. at what rate may he ſell a pound of the 
mixture ? a 
Firſt, 


1971 


Firſt, place the quantities and their values, as be- 


low. ; 53 
1B. 4. J. d. 

18 at 5 per Th. comes to 7 6 

20 at 6 to 14 6 


12 at 8- X to 8 0 


Sum of all the Sim. 59 


1 10 o tot. wal. 
„ So 
Then, F 59 comes to 1 10 what will 1? 
20 


——— . - 
; 


— 4. | 
56)360(6 Apfaver. 
354 


1 


Ex. 2. A grocer would with 12 C. of ſugar, at 34. 
per C. mix 3 C. at gos. per C. and 8 C. at 45 5. per C. 
What will 500 of this mixture be worth? 


The quantities and their values, placed as before, 
will ſtand thus: 


0.4 


? | pO 
12 at 3 l. per C. is 36 on 
3 at 50 6. per C. is 7 10 
8 at 45 5. per C. is 18 oo 


61 10 tot. val. 


Pd 


Sum of the Simples 23 


Then, 
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reverſing the proportion. 


Rating, 
— x —C——59 
And the laſt by this 
. . C. 
37 4 p23 


iemembering in both to take in the remainders. 
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31. 744d. I facit. 


| The proof of this is as in the Rule of Three, only by 
So the firſt example may be proved by this back- 
15. d. 15. 


Mor- 


s 


[ [99] 
More EXAMPLES. 5 
If a vintner mingleth 13 gallons of canary, at Gs 84. 
per gallon, with 20 gallons of white-wine, at 55. per 
gallon, and 10 gallons of cyder, at 3s. per gallon, at 
what rate muſt he ſell a quart of the mixture ? 
Anſwer, 1 5. 3 d. 


If with 40 buſhels of corn, at 45. per buſhel, there 
are mixed 10 buſhels at 65. per buſnel; 30 buſhels at 
5 5. per buſhel, and 20 buſhels at 3 5. per buſhel, what 
will 10 buſhels of the miſtling be worth ? 


Anfewer, 21. 35. 


_ 


 ALLiIGATION ALTERNATE. 
Lligation Alternate teacheth what quantities of 
ſeveral ſimples (whole values are given) muſt be 
mixed, that the compoſition may bear a price pro- 
pounded. | | 
This ſort of Alligation has three varieties. 


rt. 


When the price of each ſimple is expreſſed, but no 
quantity given, and it is required how much of each 
fimple muſt be mixed, to ſell any part of the compoſi- 
tion at a mean price propounded ? | 

In this variety you have only to link the ſeveral ex- 
tremes rightly together, and to find the true differences 
| betwixt them and the mean; for thoſe differences are 
the quantities ſought, 


EXAMPLE. | 
A vintner would mix four ſorts of wine, of 12 J. o 
18 4. of 24 d. and of 26 d. per quart; what quantity of 
each muſt he take, to ſell the mixture at 20 4. per quart? 
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To place your numbers, and link the extremes, 
obſerve theſe 
| R ULI. 

1. Set down the ſeveral given prices (which muſt 
always be of one name) in a column, one under an- 
other; then, towards your left-hand, draw a line of 
connection; and on the other fide of the ſaid line 
place the mean rate. 

Thus then will ſtand the given numbers of the given 
example: | 1 | 


24. Link them two and two together, always ob- 
ſerving to join a greater and a leſs than the mean ; and 
againſt each extreme place the difference betwixt the 


mean and its yoke-fellow : 
Thus, 


1 4 
| 8 1-6 
*] #4. 10 

26 2 


So the difference betwixt the extreme 12, and zo the {| 


mean, being 8, is placed againſt 24, its yoke- fellow; 
and between 18 and 20 being 2, is placed againſt 26: 
ſo alſo the difference betwixt 24 and 20 being 4, is 
placed againſt 12; and 6, the difference betwixt 26 
and 20, is ſet againſt 18. 

Therefore, if he mixes 4 quarts at 12 4. 6 at 18 4. 
8 at 24 4. and 2 at 26 d. per quart, he may ſell the 
mixture at 20 d. per quart. 

The proof of which is eaſy. For the ſum of the 
differences valued at the mean rate, will be found equal 
to the amount of the particular differences at their 


| given prices. 
| Fer 


L 1011 

For 20 quarts, the ſum of the differences at 20 d. 
per quart, is 400 pence; and 4. 6, 8, 2 quarts, the 
particular differences, at 12, 18, 24, 26 pence per 
quart, will come to the ſame ſum. | 

But note, as many different ways as the extremes 
may be combined, ſo many different anſwers may be 
given to the queſtion, yet all true. 

So the ſame example being combined, thus : 


12 67. ä 12 4.610 


| 18 — | 18—|—| 4.6j10( 
m 24— : A. 20 24— — 3.2 10 Hof. 

26 83 (26 8.210 | 
gives thoſe different, but true anſwers, as may be 
proved by the ſame rule. 

In the laſt of theſe examples the numbers being 
_ doubly combined (i. e.) each with two others, make 
each have two differences ſet againſt it; for 12, the 
firſt extreme, being linked both with 24 and 26, muſt. 
have both their differences, wiz. 4 and 6, placed 
againft it; and ſo the reſt. Which double difference 
muſt be added, and placed as above. 

But when in a queſtion there is but one extreme leſs, 
or but one greater than the mean; ſuch a queſtion will 
admit of but one anſwer, that ſingle extreme being to 
be linked with all the reſt. 


EXAMPLE. 


A grocer would mix ſugars, at 54. 6 d. and 10 4 
per IG. ſo as to ſell the compound at 8 d. per B. what 
quantity of each muſt he take? | 


of £2 : þ 
w | [3.2] 5 


The numbers being placed, linked, and differenced, 
(as above) according to the foregoing rules, it appears, 
to ſell his ſugar at & 4. per 5. he muſt mix 2 jb. at 5 4. 
2 15. at 64. and 5 15. at 10g. per th. : | The 


[ 102] 


The reaſowof theſe combinations, and the alternate 
placing of their differences, will appear from this plain 
conſideration, viz. that thereby whatever is loſt upon 
the quantity ſold, whoſe given price exceeds the mean, 


is gained again upon the quantity, whoſe given price is 


leis than the mean. 


Mre E TI MY LES. 


A tobacconiſt would mix tobacco of 2 5. and 14. 64. 
and 1s. 3 d. per 15. ſo as to ſell the compound at 1 5, 
8 4. per IB. what quantity of each muſt he take? 


W. 
„„ 
Anferer, 4 at 1 6 Ppe/ 16. 
4 at 1 3 
Several ſorts of tea, a. of 13 5. 185. 26s. and 305. 


per IB. are to be ſo mixed, that the compound may be 
worth 22 f. per IB. what quantity of each muſt there be? 


fer 1b. 


FARE T F 3. 


Here we have the price of all the ſimples, and the 


quantity of one given, to find the ſeveral quantities of 
the reſt : ſo that one meaſure, or quantity, may be 
ſold at a mean rate propounded. | 
When the numbers have been ſet down, and their 
ſeveral differences found by the foregoing rule, you 
muſt proceed by this proportion. 
As the difference of that number whoſe quantity is 
given, 
To the reſt of the differences one after another: 
So the quantity given, 1 
To the ſeveral quantities ſought. 8 
EXAMPL E. 


[ 103. ] 
EXAMPLE. 


A diſtiller would with 40 gallons of French brandys 
at 125. per gallon, mix Engliſb brandy at 7 5. per gallon» 
and ſpirits at 4 5. per gallon : how much of the laſt two 
ſorts muſt be added, to ſell the whole at 85. per gallon ? 


I2 I.4|5 
8 7 8 
4 + 14 


Now, it is plain, that were there but 5 gallons of 


the French brandy, there muſt alſo be but 4 gallons of 
each of the other liquors ; bur ſince there are to be 40 
gallons of the French brandy, ſay, 

As 5, the difference againſt its price, 

To 4, the difference againſt the price of the Eng/i/b 
brandy : | | 

So is 40, the given quantity of the French, 

To the quantity of the Exgliſb ſought : 

Which by this proportion ſhould be found to be 32. 

Then again, | | 

As the firſt difference 5, 


To 4, the difference againſt the price of the ſpirits: | 


So 40, the ſaid given quantity, 
To the quantity of ſpirits ſought. | 
Which, becauſe their differences are alike, will be 
the lame as of the E:g/i/þ brandy, wiz. 32. 
This variety has the ſame proof as the former. 


More E XAMPLES. 


How much tea at 14.5. per IH. and of 18 f. per 6+ 
muſt be mixed with 8 IF. at 24 5. per T5. ſo as to allow 
the 15. at 205? | | 


: "8 855. at 24 5. 
Aufewer, 4 4 Tb. at 18 s. 
| 4 Ib. at 14 5. 

I would with 21 6. of ſnuff, at 85. per 5. mix fo 


much of 4 5. per Ih. and ſo much of 5 5. per 5. that I 
9 might 
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might afford to ſell the mixture at 6 5. per IB. what 
quantity of each muſt I take? 


| 2ias3. - 
Auſwer, J 14 at 4 > per Ib. 
| 14 at 5 


r 


In this variety the particular prices of each ſimple 
being given, as alſo the mean rate of the compound, 
it is required how much of each ſort muſt be taken, to 
make up the quantity propounded ? | 
Which (after the work of the firſt variety) is per- 
formed by this proportion : | 

As the ſum of the differences, 
'Fo the total quantity : 

So each particular difference, 
To its particular quantity. 


EXAM” BE. 


A druggiſt bath 4 ſorts of green tea, at 5 s. 65. 8 6. 
and 9s. per B. and would make up a quantity of 87 th. 
to ſell at 7 5. per B. how much of each muſt he take? 


Sec the work. 


. . B. 5. 


— — 
5. 2—29 47 per ib. 2 
6 | 1—14+ at 6 per 15. w— 7} 
7 3 I—145 at 8 per Th. 6)174(29 
9 | 2—29 at 9 per ]b. — 
BRL | 0 
5 „„ 
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1 
60870142 
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More EXAMPLES. 


A vintner hath 3 ſorts of wine, of 6s. 8 g. and 
10 5. per gallon, of all which he would compoſe a 
quantity of 120 gallons, to ſell at 7 5. per gallon: 
what quantity muſt there be of each? 


gall. 7 

( 80 at 06 
Anſwer, 20 at 08 S per Gall. 

20 at 10 
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A grocer having ſugars of 5 d. 6d. 8 d. 104. and 11 d. 
ger IB. would make a mixture of 3 C. aut. to ſell at 7 d. 
per pound; how much of each muſt he take? 


*. &- : 


28 at Of 
196 at 06 


| 
y : * 
- 4 . N 
. * ber 4 - 
* 4 2 & 
4 * 
9 by » 
* « % + ——_ 2 
, R _ do — 2 if EX LE. 2 e 28 N 88 
_ — — — « " © - 88 ac p * 
X 4 - . . 8 = _w - ” — 8 by - — 5 2 —— . 5 1 2 * * 
— MG. 2 4 — 4 * 7 < _ F » — l * 5 wo ht me” ome ++ _— * 3 <4 - — , WELD 2 L207 _ 8 3 
„ r _— r * n FT ES > eo * a WEIR Sen Sap od lm 0 Che > - * — — * £ * Sag — 7 * = — = 
bo es — - T F 4 is" £24 et EL NEEL.. 2 — - : - __ us . 2 . T 7 . 
\ 0 < 2 - A h . 5 a ä * 2 * . er 2 % 4 
* — ” ” >» IIB rn 4 4 — — += yo * — I of 4 SEES 7 — — 2 R 
— — —_— e 3 We 1 * WP - * 22s" 4 mY 5 on 2 2 8 2 2 wo - 
5 2 5 — 7 3 rr * — n — K 4 L «. — — 8 — n 1 * PREY? 
ET y Fat 7 2 ERIN r 3 — * = 8 — — = 
D 3% ; 3 — : e SL A Ether hs me Cai — — > A 
A * * 4 % — 1 A Lee... 2 r , _ — 1 
2 — E * N - 


* 4 
Anſæuer, 56 at 08 per B. n 
: ' . 5 75 25 
| 28 at 10 4 
575 + e 
19 1 
1 * 2: \ i 
bo 1 I 
; "Fe: , 
8 OR y + 
Y * * 
45344 . 
'y 7 
11 
A; 
S x 
p 
9 
% 3 
oY NS PA RO IT 6 * Oy ES 8 
9 
5 
NY 
147 
1 
ft 
7 
9 
4 


ny + 
RAE; 
1 
— 


Eos od io bY. 
3 


HA. 


1 
2 
65 
4 4 
13 
% * 
þ 
A a5 
* 
3 2 
+ 
M .+< 
1 
4 
$4 
i 15 
? * 
Wit] 
. 3£ 
- LTY 
+. 
144 
” 3m l 
* 
Is 
1 
Rs. 
9 
4. 
1 
7 
* 
1 
i * LS | 
i F374 
E 
1 
x 
a+ 7 
be x : 
1 
ee 
hs 43 * 
Sh | 4 Ss 
* 
*Y £ 
* E. 
$5? 
77 | 
A 
«tn 71 
N v9 
* 
1 
1 * 
N 
+] 7 
2 : 
# 2 — 
£ = 
8 
we 
N * 
? 
\ 1 
4 2 . 
7; To 
& 
's = > 
" $ © 
145 71. 
irn 
. wy 10 
3 4 9 
. t * 3 
; 7 
r 
5 . 
. 
44343 + 
N 
*Ta 
£6 3 
7 £35 
« 
[2 
1 
179 
7 
x £ 
4 
E 3 * 
74 4 8 
EF id ih 
75 
1 f 
o i 
- 5 
1 
ity 


<4 ws Mind — 


2 4 
oY 
Tn mr ates 


* — m — — —— 
; — 8 "EK 4 — {Ewe Fw = - 4 
* 3 a — I DG ws 2 — 


— „„ „„ — — = 


—_—  — — —— 


— — . — — 8 . r - 
— j LL. ů —ð;·˙ 
- G NQ]ö—— — ——— — — — —— — 
21 * 
. 
8 


[C106 


CHAP. X. 


Of Pos rr 1ox, or the Rule of FA Ls E. 


HIS rule has not the name of Falſe, from its 
being in itſelf really erroneous, but only be- 
cauſe that by the help of falſe ſuppoſed numbers we 
find the truth. | | 
It is uſually divided into two parts, frgle and 
double. 5 | 


Single POSITION, 


JN Single Pojition we make but one ſuppoſition, with 
which, working as with a true number, we regu- 
late the reſult by this proportion, viz. 


As the total ariſing from the error, 
To the true total: | 
So the ſuppoſed part, 

To the true one. 


EXAMPLES. 


: 1%. A, B, and C, deſigning to buy a quantity of 


lead, to the value of 140 J. agree that B ſhall pay as 


much again as 4, and C as much again as B, what 


then muſt each pay? 
Now, 


[ 107 ] 
Now, ſuppoſe A to pay 10/7. then B muſt pay 
20 J. and C40 l. the total of which is 70 /. but ſhould 
be 140 /. Therefore, | . 
If 701. ſhould be 140 J. what ſhould 10 J. be? 


= Anſwer, 20 for A's ſhare; 
. evhich doubled, makes 40 for B's ſhare 
and that again doubled, gives 80 for C's ſhare ; 


The total of which is 140 


2. Suppoſe the ſum of 20/7. were to be paid by A. 
B, and C, thus, A, B, C3 ; what muſt each pay 
according to that proportion; e 

5 m6 
Firſt, the 5 of 20 J. being 10 oo © 
Ihe a 6 13 

and the 4 — 5 00 © 


” 


T he total will be 21 13 4 


But it ſhould have been but 20 J. therefore the parts 
found ſhould be thus regulated : : 
©: £ 6 5 
„ 4. (io oo o) S 09 os 72 
F 21 13 4 fall to 20, 306 13 4 = 6 03 01 

hat vill 05 00 OJ (4 12 32 


which, with the addition of *, makes juſt 20 00 0= 
found by dividing the total of 36 : 


the remainders 
40 


by the common diviſor 52)104(2 


O 


More EXAMPLES. 


A gentleman bought a chaiſe, horſe, and harneſs, 
for 50 J. the horſe came to twice the price of the 
£ | harneſs, 
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Harneſs, and the chaiſe to twice as much as both horſe 
and harneſs; what did he give for each ? 


5 ; F 


the harneſs o 11 14 15 
Anſever 4 the horſe 11 02 22 30 
| (. the chaiſe 33 06 8 — 


A, B, and C, * of their age, A affirms he 
is as old as B, and 2 as old as C, and B ſays, that he 
is & as old as C, upon which C ſays, he is ſure both 
their ages, added to hs, will make 110 years. 1 de- 
mand the age of each. 8 


4. 45 
Anſæver, J B, 27 8 
C, 36 8 


—_ . the. 


Double Pos1T1oON. 


IN Double Pos ir iox two ſuppoſitions are required, 


which (if both prove falſe) are, with their errors, 
to be thus diſpoſed. 


Set down both your ſuppoſitions, and againſt each 


of them their reipective errors, marked thus +, it 
too much; or thus —, if too little. 


Then multiplying them croſs-ways, that is, the firſt | 


ſuppoſition by the ſecond error, and the ſecond ſup- 
poſition by the firſt error ; if both the errors are alike, 
7. e. both too little, or both too much, ſubtract the 


leſſer product from the greater, and divide the remain- 


der by the difference of the errors. But if the errors 
are unlike, 7. e. one too little, and the other too much, 


the ſum of theſe products muſt be divided by the ſum 


of the errors: the quotient will give the true number, 
exactly anſwering all the demands of the queſtion. 
Or the erg and their errors being placed as 


before, work by this proportion as a general rule, * 
| As 


' 
c 
4 
8 
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As the difference of the errors, if alike, 
Or their ſum, if unlike, 
To the difference of the ſuppoſitions : 
So either error to a fourth number, | 
which accordingly added to, or ſubtracted from the 
ſuppoſition. againſt it, will anſwer the queſtion. 


EXE MEFLES. 


18, 4; B, and C, playing at cards, the money fiak'd 
was 324 crowns; but diſagreeing, each ſeized as many 
as he could; A got a certain number, B as many as 


A, and 15 over; C got a fifth part of both their ſumy 


added together: how many had each? | 
Firſt, ſuppoſe A got 50 | 
then B's ſhare will be 65 
and C's 23 


All which added, make but 138, which is 186 109 fern. 
Then, ſuppoſing again, that A got 80 

B's ſhare will be 95 

and C's 35 


——— — 


The total of which is ſtill but 210, 755 few E114. 


Therefore, ſetting down the ſuppoſitions, and their 
errors (mark 'd as before directed) againſt them, they 
Will ſtand thus: | 


Suppoſitions. Errors. 
1. 50 — 186 
80 —114 


then multiplied croſs-ways, the products will be 
14880, and 5700; the leſſer of Which (the errors 
being alike, 1. e. both too little) being taken from 
the greater, there will remain 9180 for a dividend; 
which divided by 72, the difference of the two er- 
rors, quotes 1273, the true number of crowns A 
fook up ; as will appear, by adding 15 to them for 
B's ſhare, and dividing the 2 of As and B's by 5, 


ſor 
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for C's ſhare ; for ſo their particular number will be 
tound to be as follow : 


A's 127 5 
'B's 142 2 
. 


The total of which is 324, the number of crowns given, 


Or by the other rule ; 


As 72, the difference of the errors (becauſe alike) 
to zo, the difference of the ſuppoſitions : 


186 777 } which( 50 
So 75% or Sto 2 added 4 or ns 4 2, 0s 
Ne % rr 


EXAMPLE 2. 
When firſt the marriage-knot was ty'd 


Betwixt my wife and me, | t 
My age did her's as far exceed, 

As three times three does three. f | tt 
But after ten and half ten years, f 


Ve man and wife had been, 
Her age came up as near to mine, 
As eignt is to 0 Arten. 
— — Now, pray, 
What were our ages on the . day ? 


Firſt, ſuppoſe her 21 then he muſt be 63 


| then adding to each "IS 15 
= | oO — 
| Her age becomes 36 Lis 78 


This error therefore is 3 years too few. 
But ſuppoling her 9, the error will prove 3 too 
4 many. 
| Setting down therefore againſt the ſuppoſitions the 
errors, with their reſpecive marks, they wall ſtand 
thus : | 
1 Sup 


1 
Suppoſrtions. Errors, 
„„ 9 
PR 3 
Then multiplying croſs-ways, 3 times 21 is 63 
| 3 times 91s 27 


a dividend, which divided by 6, the ſum of the errors, 
quotes 15, her true age ; prov'd thus : 


She being 15, he muſt. be ————— 4% 
| 15 years added to cach 15 


Male her 30, juſt half of * 60 


Or, by the other rule: 


As 6, the ſum of the errors, (becauſe unlike) to 12, 
the difference of the ſuppoſitions: _ 

So is the common error, 3 to 6 z which either ſub- 
tracted from 21, or added to , gives 15, (as before) 
for her age. | 


More BAAMPLES. 


What number is that, to which if you add Z of itſelf, 
and from the ſum ſubtrat 3 of itſelt, the remaindcr 
will be 210? 

Anſwer, 229. 

A gentleman caught a fiſh, whoſe head was 6 inches 
long, the tail as long as the head, and balf as long as 
the body; the body was juſt the length of the head 
and tail: I demand the length of the fiſh ? 


Anſwer, 48 inches, or 4 foot. 


Theſe products (becauſe unlike) added, make go for 
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CHAP. XI. 


"of EXCHANGE. 
XcHANGE is the receiving money in one country, 
for the value paid in another. 


NOTE. 


The par of exchange is certain and fix'd, being al- 
ways par pro pari, like for like, according to the weight 
and fineneſs of the coin. 

But the courſe or current running price betwixt any 
two countries, riſes and falls upon every occaſion. 

It would be both needleſs and endleſs to write of | F 
every kind of exchange; I ſhall therefore only give 
examples of the exchange of Ezg/and, with ſome other 
chief countries of Europe. And firſt, with 


FRANCE, * 
At Paris, Lyons, Rouen, &c. they keep their accounts 
in livres, ſols, and deniers; and exchange upon the 2 


crown, the par of which, in ſterling money is 45. 6 4. 


NOTE, 


French money is changed into Sterling by this 5 
portion; 3 


111 


NOTE. 


12 Demers 
20 Sols 
3 Livres 


make 


As a Crown to the given rate: 


So is the given French ſum to the Sterling ſought. 


By ſuppoſing the given French crowns, goods, and 
the rate of exchange, the price; ſo caſting up their 


Or, 


value by pradice. 


1/7. What ferling money muſt be paid in Ga to 


receive in Paris 438 C crowns; exchange at 59 d. per 
Crown? | 


Cr. 
If 1 


E XAMELES. 


Cr, Ad. 


87 
14 


12 
12 


„„ 


102 J. 45. 


1 


1 Sol. 
1 Livre. 
1 Crown. 


438 at 56 or 4 8 per Cr, 


4. 4 
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224. Change 537 crowns, 14 ſols, 10 deniers, into 
Sterling money; exchange at 52 d. 2 per crown. 


Cr. d. Cr. Sole: De. Cr. Sols. De. d. 


If 1—52z—537 14 10 537 14 lo at 52 3 
60 2 58 
12— 45. 7 107 8 
105 32234 4d. 112 8 19 
720 12 F 
Sols. 10 '& et - 
os ET 3 gh 12 
1 2+ 12 
Den. 10 5 Vie Sole + 
1934090 5 
3868 180 117 J. 105. 5 d. Nac. 
2 
720) 4061589056410 
360 
5 12) 2820505 
461 


432 210)235j0 
298 117/.10s. 5 d. I facit. 


| 
| 


Sterling 


1161 


Sterling money is changed into French by this pro 
portion: 


As the rate of exchange, to one crown: 
So is the given Engliſb ſum, to the French ſought. 


. © XAMPLES:. 


Take the reverſe of the former queſtions ; which 
will alſo be their proof. 

1/7. How many French crowns muſt be paid in Po 7-, 
to receive in London 102 J. 4 5s. Sterling; exchange at 
56 d. per crown ? | - 


d. Cr. „ 
If 56 I 102 4 
20 


2044 
12 


Crowns. 


56)24528(438 
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24. Change 117 J. 105. 5 d. 4 Sterling into French 
crowns ; exchange at 52 d. + per crown. 


| d. Crown. 2 „ . 
If 525 I 17 10 $4 
4. THIS. 20 
210 2350 
12 
28205 
51 | Gene. $ ols. Deniers. 
60 21,0)11282]1(537 14 10 
Sols. 105 
210) 306ʃ0014 
21 "5 
we 152 
— 147 
12 — 
a 5¹ 
. | : 
66 the remainder of the other ſum 
B1)210{(10 devieri. 
21 
o 


More EXAMPLES. 
If T pay in Paris 8297 crowns, 13 oli, 8 deniers, 
what may I draw my bill for to London, when the 
exchange is at 54. 4 per crown ? 
Anfexer, 1875 J. 10s. 4 d. 2. 
What Sterling money is equal to 954 crowns, 52 
feli, when the exchange is at 58 4. g per crown ? 
Hnſever, 2311, 5 5.1.4.5. 


If 


cl 
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if [ pay in London 5367. what French money ſhall 
I receive in Paris; exchange at 57 d. = crown ? 
Anſwer, 2250 crowns, 50 /ols, 6 deniers. 
What French mon: y is equal to 15291. 105. ex- 
change at 53 4. I er crown? | 
At, 4 wer, 689 3 Crowns, 97 ſols, 3 deniers. 


Secondly, with I T ALY. 


N Genoa, Leghorn, c. they keep their accompts 

in livres, ſols, and deniers; and exchange upon 
the piece of eight, or dollar; the par of which with 
London, is allo 45. 6d. Sterling. 


NOE. 


At Genoa 5 livres make a piece of eight, at Leggern 6. 
Obſerve the rules for exchanging with France. 


LE. 


How much Ser. ling ſhall I receive in London, if I 


pay in Genca 820 dollars; exchange at 51 4. er dollar, 
or piece of eight. 


Dallar. 2 Dollars Dollars. 


If 1 51 820 820 at 51 d. per dollar. 
5% = + | 
820 d. 3280 


4100 3 205 


E 


Or back again ; 
If in Lendon I pay 174 J. 5 5. Sterling, how many dol- 
lars ſhall I receivein Genoa; exchange at 511 4. per dollar? 
d. * 


— 1 
20 | 


3485 
12 


51) 418200820 
408 


— 102 


Venice exchanges by the ducat ; the par about 56 4. 
2 Sterling. 
„„ 0 08 © Ms T 
6 Solidi a Groſs. 1 at 
24 Groſſes © ma 1 1 Ducat. 
; EXAMPLE. 
Change 512 ducats into Sterling money; exchange 


at 55 d.5 fer ducat. 
3 D. 
If 1—552 "4 > Is  Ducats d. | 
2 512 512 at 55 2 per Duc. 
1 ES + | 
111 
2) 568320 4. 2048 
62 256 
12) 28416 15+ 64 


20) 23618 2368 


11% 5. 187, Kc: 


— 


3 


* See Abbreviations of Multiplication. 


Thirdly, 
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Thirdly, with S PAIN. 


IN Madrid, Seville, &c. they keep their accompts 
in rials and mervadies, and exchange alſo by the 
piece of eight. The par with London 45. 6 d. 


NOTE. 


34 Mervadies 1 Rial. 
8 Rials | make | 1 Piece of 3. 


Rs exchange is alſo caſt up by the foregoing 
rules, 


EXAMPLE. 
What Sterling money may I draw for to London, if 


I pay in Seville 4798 rials, 25 mervadies; exchange 
at 58 d. Sterling per piece of ;; ? 
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E 
More EXAMPLES. 


Change 83927 Rials into pounds Sterling; exchange 
at 54 d. 5 per piece of eight. 


Anſever, 2382 J. 65. o d. 2 


If I pay in London 5000 J. what Span;h money may 


I draw my bill for to Madrid; exchange at 57 d. 
per piece of eight ? 


Anſwer, 168052 Rials, 17 Merwvadies, 


8 


* 


Fourthly, with PORTUGAL. 


JN Liſbon, Oporto, &c. they keep their accompts in 
Rees, and exchange on the Mill-ree ; the par of 


which is about 6s. 8 4. 5 Sterling. 
NOTE. 
| 1000 Rees make 1 Mill-ree. 
To make this exchange, ſtill obſerve the ſame rule 


EXAMPLES. 


Change 48009 rees into Sterling money; exchange 
at 6 5. 5 d. per mill-ree. 


. . 


Kees. 
l 6 5 48009 
1000 12 77 
77 336063 
336063 
12 


ooo) 3696693 (3696) 


—— =—210)z0|8 
5 
15 J. 85. o d. 2 


Or. 
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Or, back again, 


Change 15 1.85.0 od Sterling into rees ; exchange 
at 6 s. 5[d. per mill-ree. 


if 0s. 8 4: 


14786 
I 000 
Rees. 
Note, 772, Rem. of 308)14786772(48009 
the other having is F223: 
bere taken in. 
* 2466 


2464 


2772 
2772 


ͤ 


*, 0 


More EXAMPLES. 


What Sterling money is an to 595077 rees; ex- 
change at 65s. 7 d. per mill-ree ? 


Anſwer, 196 J. 15. 64.7 


Change 59/. 12 5. into rees ; exchange at 6 5. 10 4. 

2 per mill-ree. 
Ar/wer, 173381 rees. 
Fifthly, 
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Fiſthly, HOLLAND, FLANDERS, 
| and GERMANY. 


J Take theſe places together, becauſe their accompts 
are kept, and their exchange with England made 


the ſame way. | 

For not only in Amſterdam, but alſo in Antwerp and 
Hamburgh, they. keep their accompts in pounds, ſhil- 
lings, and pence Flemiſe; or guilders, ſtivers, and 
pennicks ; and exchange with us upon our pound, 
giving us for it, when at par, 33s. 44. Flemiſh. 


NOTE, 


Their pounds, ſhillings, and pence, are divided as 
ours; dig. their pound into 20 ſhillings, and their 
Culling into 12 pence. | 


Their other money is thus divided. 


16 Pennicks ) 1 Stiver. 
20 Stivers + make | 1 Guilder. 


Nate alſs, | 


6 Stivers 1 Shilli ; 
6 Guilders | make | I Pounds Huniſ. 


Sterling money is changed into Flemifo by this pro- 
portion; vig. | | x 
As 1 Sterling to the given rate: 
| So is the given Sterling to the Flemi ſought. 


3 


By ſuppoſing the given Sterling, goods, and the given 
rate their rice, caſting up their value by pra#ice. 


EXAMPLE, 


F 
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EXIMPLE. „ 
If I pay in London 492 J. Sterling, what may J 


IS 4 IR ge ES —* % 3 * 7:4 wel ” a — ” 1 
A = ra NT.” 2 . reer 
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— a s 
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— . —_— 7 5 2 
8 2 8 —— 2 
TED . 7 v2 * 


draw my bill for to Amſierdam; exchange at 345. 5d, | Mi 
Flemiſh per pound Sterling ? 4} 
Dd” 5 "> A: J. ö | 
If 1 —34 5 ——492 {78 
I2 413 +8 
Or by Practice. 413 1476 || 1 
4 4. | 492 10 | 
492 at 34 5 per l. 1968 | & 81108 
J. 10 2 246 17 | 3 
45 98 8 12)203196( mM 
rf 21 - ſoil l 
846 J. 13 5s. facit. f 846. 13. N. 


If you would have the anſwer in guilders and ſtivers, 

Divide the Flemiſb pence by 40, (the number of 
pence which make a guilder) and the quotient will be 
guilders, and if any thing remains, the half of it will 
be ſtivers, two Flemiſb pence being one ſtiver. 


Or, , 
Multiply the Flemiſt pounds and ſhillings by 6, and 
it will produce guilders and ſtivers; for 6 guilders 
make 1 pound Flezmi/; and 6 ſtivers 1 ſhilling Femiſb; 
and if there be any odd pence, multiply them by 8, 
tor pennicks. 
EB AMPLE. 


846 J. 13 5s. the facit of the laſt ſum. 
6 Flemiſh fence. 
40) 203 1916136 Rem. 


5079. 18 . 


5079 Guild, 18 Stivers. 
| Fleiss 


) 
3 [120 ].. 
Flemiſh money (whether pounds, ſhillings, Ec. or 
guilders, ſtivers, and pennicks) is exchanged into Ster- 
ling thus. 


As the given rate to one pound _— 7 
So is the given Flemiſh to the Sterling fought, 


EXAMPLES. 


Change 846 J. 13 s. Flemiſb into Sterling money, 
exchange at 34s. 5 4. Flemiſh per I. Sterling. 


, OE 


If 34 5 1 846 13 
:. IS Ge DE 20 
413 10933 
I2 


413) 203 1966492 J. Sterling. 
1652 
3799 
3717 


„„ 3 nn 


826 
826 


— ——] — 


ah» 


Or, 


Change 5079 guilders, 18 ſtivers, into Sterling 
money; exchange 34 s. 5 d. per I. Sterling. 


ch 


St 


per 


1 
s. d. Flem. l. Stexl. Guild. Sti. 


If 34 5 I — 5079 18 
12 20 


413 101598 
| | | - 
413)203196(492 J. Sterl. 
| 1652 | 
3 
3717 
826 
826 


O 


More EXAMPLES. 


Change 475 /. Sterling into Flemi/s money; ex- 


change at 33 5. Flemiſh per I. Sterling. 
Anſcwer, 783 1. 15 s. Flemiſs. 

What Flemiſh money is equal to 365 J. 12 5. ex- 

change at 36 5. 5 d. per J. Sterling? 
Anſwer, 665 JI. 135. 11 4. Flemiſh. 

If I pay at Amſterdam 5389 J. 14 5. Flemiſh, what 
Sterling money ſhall I receive at London; exchange at 
32 5. 8 d. Flemiſh per l. Sterling? 

Anſwer, 3299 J. 165. 3d. 4. 

Change 572 J. 13 5. Sterling into guilders, ſtivers, 

Sc. exchange at 34 s. 10 f. Flemiſb per l. Sterling. 
Anſaver, 5984 guilders, 3 ſtiwers, 13 pennicks. 

What may I draw my bill for to London, if I pay 
in Antwerp 7256 guilders; exchange at 35 5. 2 d. + 
per l. Sterling? | 
Anſwer, 6861. 19 5s. 2 d. Sterling. 
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An Explanation of ſome Charafers, ſometimes 
uſed for Brevity's ſake. 


+TJS the mark of Addition, and ſhews the numbers 


it is placed between, are to be added together. 
ls the mark of Subtraction, and ſhews the latter 
of the numbers it tands between, is to be taken from 
the former. | | 
X Is the mark of ' Multiplication, and ſhews the 
numbers on each ſide are to be multiplied together. 
— Is the mark of Diviſion, and placed between two 
numbers, ſhews the former is to be divided by the lat- 


ter. Or if one or ſeveral numbers are placed, part 


above a line, and part below it, it ſnews the upper 
are to be divided by the lower, and properly ſtands 
for the quotient. | 

= Is the mark of Equality, and ſhews the num- 
ber or numbers preceding it, are equal to that which 
follows it. = | a 

placed before any figures, ſhews the Square root 

of them is meant. And 

e before a number denotes its Cube- root. 

:: Is the ſign of Proportion, and being placed betwixt 
the two middle terms of 4 proportionals, ſignifies, /+ is, 
and: is generally put between the firſt and ſecond, 
and alſo between the third and fourth. | 


, 15 the mark for therefore. 


T o make all plain the Characters are thus us'd : 
2 4 * 6: 12% 4096 2 16, y/ 1584. 1 8. 
| 6-224 4K 2 8. . 8-254. 


And thus read: 


As 2 is to 4, ſo is 6 to 12; the Cube root of 4096 
is, or is equal to 16; the Square root of 6 is equal 
to 4; 4 added to, or more by, 2, is equal to 6; and 6 
made leſs by 2 is equal to 4; again, 4 multiplied by 
2 is equal to 8; therefore 8 divided by 2 is equal to 4. 


CHAT. 
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CAP. AL 


Of Arithmetical and Geometrical PRxorok- 
TION 07 PROGRESSION, 


RoGRESSION being a rule more curious than 

_ uſeful, and requiring more words for its full ex- 
plication, than are conſiſtent with this Compendium, I 
ſhall only give ſome (the moſt neceſſary) propoſitions 
in both its parts, arithmetical and geometrical ; and 
refer the more inquiſitive reader to Mr. Oughtred's 
Clawis Mathematice, for his further ſatisfaction. 

In all continued Proportion, or compariſon of num- 
bers, that number which is compared to another 1s 
called the antecedent, and the number to which it 1s 
compared is called the conſequent. EIS 

There are two ways of comparing numbers with 
one another: 1/, with reſpect only to their ſimple 
difference, i. e. how much the one, wiz. the artece- 
dent, is greater, or leſs than the other, vir. the conſe- 
quent, found by ſubtraction: thus the difference be- 
twixt 5 and 8 is 3; which difference is called the 
Arithmetical Ratio. 24. Numbers are compared with 
one another, when we conſider how often one num- 
ber contains, or is contained in another; and this is 
found by diviſion, the quotient being the geometrical 
ratio. Thus, 2 is the geometrical ratiz betwixt 8 


and 16, 
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ARrITHMETICAL PROGRESSION, 


A $ITHMETICAL PROGRESSION is the regular in- 

creaſe or decreaſe of any rank of numbers by the 
continual addition or ſubtraction of ſome equal num- 
ber. 

SO 1, 4, 7, 10, 13, 16, are in Arithmetical Pro- 
greſſion to each other, equally increaſing by the conti- 
nual addition of 3. | | | 

And ſo alſo are 84, 82, 80, 78, regularly decreaſing 
by the continual ſubtraction of 2. 

Some of the moſt conſiderable properties of num- 
bers in 4rithmetical Progreſſion are as follow): 

1. That in any rank of numbers in Arithmetical 
Progreſſion, conſiſting of three, or any odd number of 
terms, the double of the middle term will be equal to 


the ſum of the two extremes, or of any two mean, 


equally diſtant from the ſaid middle term. 


77 13. Oe 3+ $9, 


Thus in the rank above 5, the middle term doubled 
is 10, to I+9, the two extremes, or 278, or 
3+7, or 4+6, the ſeveral correſpondent means. 

2. That in any rank of numbers in Arithmetical 


Pregrc/jecn conſiſting of four, or any even number of 


terms, the ſum of the two extremes will be equal to 
the ſum of the two middle nunibers, or of any two 
means equally diſtant from the ſaid extremes, 


2, 4» % „ 16. 
Thus in the rank above 2416, the two extremes 


make 18, =8+10, the two middle numbers, or 6＋ 12, 
or 4+14, the other corieipondent means, 


ty 


Q. © 


L 1311 


15 PpaOoOA E810 ive things are to be 
noted. 


2. 


J. The firſt Term. 
II. The laſt Term. 
III. The number of Terms. 
IV. The equal Difference. 
Y.-M 1 of all the Terms. 


Any three of which being k given, the other two may 
be found; as Mr. Oughtred in his Clawis Mathematice, 
Chap. 19. Pips. the 6th, exempliſies in 20 propoſitions; 
ſome of the moſt uſeful of which are as follow. 


V 


The laſt term, number of terms, and equal difference 
being given, to find the firſt term: 


Or, the ſecond, third, and fouith given, to find 
the firſt. 


E. 
Multiply the fourth by the third, made leis by one, 
and ſubtract the product from the ſecond, the remain- 
der is the anſwer. 


‚»»„»„‚,‚ LE. 


A man takes out of hi Amp , at 6 ſeveral times, 
6 ſeveral numbers of it: "gs c ror ne exceeding 
the former by 6; the A was 42, What was the firſt ? 
Anſwer, 12 5. 
6X52230, 42—30.Z12 Wer. 
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PROPOSITION II. 


The firſt, third, and fourth given, to find the ſe. 


com” 
RULE. 


From the product of the fourth, multiplied by the 
third, ſubtract the fourth ; the remainder added tothe 
firſt, gives the ſecond. 


1 


What's the laſt number of an Arithinetical Progreſs 
fron beginning at 4, and continuing, by the increaſe 
of 12 to 18 places? Anfwer, 208. 


I2X18=216, 216—12=204, 204+4=208 Auſewer. 


PROPOSITION HE 


The firſt, ſecond, and fourth given, to find the 
third. 
S 
Subtract the firſt from the ſecond, and divide the 


remainder by the fourth; the quotient, with one ad- 


ded, gives the third. 
EXAMPLE. 


A traveller went 12 miles the firſt day, and increaſed 
every day's journey by 4 miles, till at laſt he went 64 
miles in one day; how many miles did he travel? 
Anſwer, 14 days. 


64— 12 52, 5242 13, 13+1=14 Anfever. 
PROPOSITION IV. 


12 8 irt, ſecond, and third given, to find the fourth. 
RULE. 


3· 
A 


th. 
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E. 


Subtract the firſt from the ſecond, and divide the 


remainder by the third, made leſs by one, the quotient 
gives the fourth. 


F 


a — = 
TS - E 


PE E. 


The ages of ſeven children increaſe bv 4, izhreticet 
Progreſſion; the youngelt is two years old, the eldelt 
32: what's the common difference of their ages 
Anſaver, 5 years. | 
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32 2 30, 30->7—1=5 Anfaver. 


C 
The firſt, ſecond, and third given, to find the fifth. 


ACC Bn ge hee CR th 


| E. | 
Half the ſum of the firit and ſecond, multiplied by 
the third, produces the fifth. 
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12 perſons give their charity to a poor man in 4rith- 
metical Progrelſfon; the firſt gave 2 pence, the laſt 2 
ſhillings, or 24 pence : how much did the poor man 
get? Anſwer, 156 pence, or 13 ſhillings, | 


2+24=26, 26 2 13, 13X12=156 Ar/aver. 


* 
* 


GEOMETRICAL PROGRESSION. 


EomETRICAL PROGRESSION is the increaſing or 
decreaſing of any rank of numbers by ſome 
equal ratio, that is, by the continual multiplication or 
diviſion of ſome equal number. 


G Thus, 


n 


[4 „ 
. 
7 
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Thus, 2, 4, 8, 16, 32, increaſe in Geometrical Pro- 
grellior, by a double ralio, or continual multiplication 


by 2; and 405, 135, 45, 15, 55 decreaſe after the 


ſame manner by a continual diviſion by 3, or by a 
triple ratio. 

Some of the moſt conſiderable properties of numbers 
in Geometrical Proportion are as follow: 

1. That in any rank of numbers in Geometrical Pro- 
greſſion, conſiſting of three, or any odd number of 
terms, the product of the middle term, mult plied by 
itſelf, will be equal to the product of the two ex- 
tremes, or of any two means equally diſtant from the 
ſaid middle term. | 


1, 2, 4, (8), 16, 32, 64. 


Thus, in the rank above 8, the middle term ſquared, 
2. ce. multiplied by itſelf, is 64 g= 1 X64, the two ex- 
tremes, or 2X 32, or 4X 16, the correſpondent means. 
2ę᷑. That in any rank of numbers in Geometrical Pro- 
grelʒion, conſiſting of four, or any even number of 
terms, the product of the two extremes will be equal 
to the product of the two middle numbers, or of any 
two means equally diſtant from the ſaid extremes. 


2, 4, 8, 16, 32, 64. 


Thus, in the rank above 2X64, the two extremes 
produce 1282 8 X 16, the two middle numbers, or to 
4X 32, the other correſpondent means. 


In Geometrical Progreſſion the ſame foe things are to 
be noted as in Arithmetical Progreſſion : 


E IZ. 
I. The firſt Term. 
II. The laſt Term. 
III. The number of Terms. 
IV. The ratio, or equal difference. 
V. The ſum of all the Terms. 1 88 
| . Note, 


L135 ] 
Note, Figures are ſometimes ſet over a rank of geo- 
metrical proportionals, as here-under, and are called 
Indices, or Exponents ; ſerving to ſhew the diſtance of 


any term from unity, or from the firſk term of the 
ſeries. 


ST 23 8 
00 23-3. 16.22.06 


PROPOSITION I. 


To find any remote term of a Geometrical Progreſſion, 
proceeding from unity, whoſe ratio, or common diffe- 
rence is known, without producing all the interme- 
Giate terms. | 


LZ. 

Find ſome few of the leading terms, and place over 
them their exponents; then multiplying the laſt found 
term by itſelf, it will produce a term double thereto; 
which again multiplied by itſe:f, will produce another 
double to the laſt : I hus proceed, tiil either you pro- 
duce the term ſought, or one a li'tle ſho:t of it; which 
may be completed by multiplying it again by that 
term, which ſtands under {ſuch exponent as would 
make up the number. 5 5 | 

Or, in other words, obſerve what figures of the ex- 
ponents found added together, would give the, expo- 
nent of the term wanted, and the numbers ſtanding 
under the {aid exponents, mulciplicd into each other, 
will produce the term required. 

From whence may be oblerved the coherence or 
agreement betwixt numbers in aritametical and geo- 
metrical proportion. | 


e LE: 


One agrees for 14. oranges, to pay only the price of 
the laſt, at a farthing for the firit, an halt-penny the 
ſecond, c. fill doubling the price for the nxt; what 
muſt he give? | 
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Here, ſetting down only the five firſt terms, with 
their exponents, the fourteenth may thus be found, 
1 So the term under thoſe exponents 

being multiplied into each other, give the term an- 
fwering. But as the exponent 1 ſtands always over 
the ſecond term, ſo the exponent 13 anſwers to the 

14th term; therefore add only 3 to the two 5's ; and 

| ſo always that exponent muſt be taken, which is one 

| ſhort of the term required; as for 20, 19; for 30, 29, 

| Oc. which muſt be carefully noted. 

| See the work of the foregoing ezample. 


r eee 


CGG 
[2,4 $8 - $8 
Exponents. Terms. 
5 32 the 5th multiplied by 
5 32 itſelf. 
3 — 
13 96 


gives 1024 the 1oth, awhich 
multiplied by —8 the 3d Term, 


gives 8192 the 14th. 


And ſo many farthings, or 8 J. 10 5s. 8 4. muſt he 
give at the rate agreed. | 


PROPOSITION II. 


To find any remote term of a Geometrical Progreſ- 
fron, not proceeding from unity, whoſe ratio and firſt 
term is given, without producing all the intermediate 


terms. 


RULE. 


1 9 

P 1 Wi 
L137 ] 9 
1 

; 1 
LE. KH 


—— — 
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Set down, as before, ſome few of the leading terms 
with their exponents, and multiply alſo (as in the firſt 
propoſition} the terms under ſuch exponents, as added, 
would make the exponent ſhort by one of the terms 
required; only remember, that every product muſt 
here be divided by the firlt term. 


USA, 


1 


MPE. 


A ſum of money is thus to be divided among ꝗ per- 
ſons, the iſt to have 50/7. the 2d 150 J. and ſo on in 
that proportion, one three times more than the other, 
to the laſt; what will the laſt have? 

Setting down the five firſt terms with their expo- 
nents, thus, 


die ˖—— non 


& 3% * - an re * a 
3 r 
_ — 3 * - L * x7 aac, 3 2 % . 1 


2 4 
50 150 450 1350 4050 
Multiply the laſt term by itſelf, and divide the pro- 

duct by 50, the firſt term, the quotient will be 328050 
the gth term required, anſwering to the 8th exponent. 
Or ſetting down but the three firſt terms, multiply 
the laſt by itſelf, and divide the product by the iſt 
term, it quotes the 5th; which again multiplied by 
itſelf, and divided by the firſt, will quote the gth, as 
before. See the work. 
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PROPOSITION III. 


Having the firſt term, the common exceſs, and the 
number of places given, to find the total ſum of the 
whole progreſſion. . 


RULE. 


Having found the laſt term by the foregoing rules, 
ſubtra& from it the firſt, and divide the remainder by 
the common exceſs, made leſs by one; the quotient 
is the ſum of all, except the laſt ; to which that being 
alſo added, gives the total required. 

Note, If the ratio be double, that is, if the common 
exceſs be 2, the difference between the leaſt and the 
_ term, added to the greateſt, gives the total 

um. ; 

If the ratio be triple, + the differencemuſt be added 
if quadruple, 3, &c. | 


EXAMPLES. 


. A coffee-man, upon the ſigning of the laſt peace, 
for 50 guineas down, agreed to pay the firſt day one 
coffee-berry, the ſecond two, the third four, and ſo 
on, to double the quantity every day, till the ſame 
was proclaimed ; what number of berries would it 
amount to, ſuppoſing the time Co days: and what 
would their value be, ſuppoſing 1000 berries. to the 
pound, and the pound to be ſold at 5 5 ? 


See the work, 
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1— 1 Days. 
— 16 
„ 5 
1— 8 3 
85 — 16 — 


1073741824 
536870912 
4831838208 
37580963840 
4294067296 
3221225472 
1610612736 
2984354560 


288230376151711744 
N po 


| 5704 607523034.23488 the both day. 
11059(1152921504606846|975 Tor. number of berri-s. 
5 5. 3 288 230376151711. 10s. Heir val. at 55. per tb. 
. G4: 


16 Berries, 
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Ex. 2. A Grazier offers 40 oxen for a farthing a 
head, and treble it throughout; to what ſum will it 
amount? 


See the work. 


Oxen. * 


1i— 1 1162261467 
2— 3 1162261467 
. 
4 27 | 8135830269 
5—81 6973568802 
31 4649045868 
— 1162261467 
81 6973568802 
648 22324522934 
ny 2324522934 
Debt -- 6973568802 
3 1162261467 
1162261467 
19683 107 O. — 
19683 1350851717672992089 
3 
O — — 
3 4052555153018976267 40th Ox. 
118098 _— 
177147 609832720528 464400 Tot. Far. 
19683 Or, | 
= 6332117426592150 / 8 5. 3 
387420489 
3 


2152261467 the 20th Ox. 
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CHAP. VIL 


Of Vulcar FRACTIONS. 


5 \ FRAcrio is a part or parts of an unit, and writ- 


ten with two figures, with a line drawn between 
them, as 2, 5, 5, each of which really ſtands for the 
quotient of a diviſion made of the upper hgure divided 
by the lower ; ſo that if the upper figure can be mul- 
tiply'd into any number which the unit is equal to in 
known parts, and that product divided by the lower 
figure, the quotient will give the number of thoſe parts 
equal to the fraction. | 
Ai 4 L $$ 30s. +1. =*23;, 3 106 
Or, 
1. 24 4. = ed. = 04 
The figure under the line is call'd the denominator, 
| becauſe it gives name to the fraction, and alſo ſhews 
into what parts the unit is broken; and that above, 
the numerator, becauſe it tells how many of ſuch parts 
are meant by the fraction. Thus the fraction &; ſhews 
that the unit is divided into 4 parts, and that 3 of thoſe 
parts are thereby expreſs' d. 

1. Therefore, if the zumerator and denominator of 
a fraction ſhould be equal, as 2, 5, the value of ſuch 
fraction would be exactly an unit or integer; for, by 
the definition above, the denominator ſhews into how 
many parts the unit is broke; and the numerator ex- 
prefies how many of thoſe parts are meant by the frac- 
tion: So that, in the fraction #, the denominator de- 
claring the unit to be broke into 4 parts, and the au- 
meratar expreſſing 4, that is, all of thoſe parts, it is 

lain the ſaid fraction is equal to an unit or whole num- 
Loo ; becauſe the ſum of all the parts muſt be equal to 
the whole. From which obſervation it is alſo plain, 
that ſo often as the denominator is contain'd in the au- 
merator, fo many whole Roy or units are contain'd 

CE. in 
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in ſuch a fraction. And this may ſerve as a reaſon 
for the operation of the iſt, 2d and 3d ſorts of Re- 
duction. | | | 


2. As all proper fractions may be ſnppoſed to ariſe 
from the remainders of diviſions, when the diviſor can 
no longer meaſure the dividend; ſo every fraction may 
be look'd upon as the two given terms of a diviſion 
the ;amerator as the dividend, and the denominotor as 
the diviſor, according to the latter part of the charac- 
ter, pc ge 128, to ſignify diviſion ; from whence it ap- 
pears, that if the aum erator and denominator of a frac- 
tion be either multiply'd or divided both by the ſame 
number, the products or quotients will ſtill remain in 
the ſame proportion, and the new fraction ſo ariſing be 
of the ſame value with that given. I hus the numerator 
and denominater of the fracton à, multipiied by 2, will 
produce g; or, divided by 2, will quote + ; all which 
fractions :re of the ſame value; 4 bearing the ſame 
proportion to &, and 1 to 2, as 2 does to 4. And 
from hence may appear the reafon of the 5th and 6th 
ſorts of Reduction. 


Of Vulgar Fractions there ave four forts, viz. 


1. A proper; whoſe numerator is leſs than its deno- 
minator, as i, 3, 3, Fc. | 

2d, An improper ; whole numerator is equal to, or 

reater than, its denominator, as &, 4, c. | 
| 2d. A compound, or fraction of a fradion ; known 

by the word / as 4 of 5, Oc. | 

4:6. That which is join'd with a whole number, as 
52, 33, &c. call'd a mix'd number. 


Before fractions can be either added or ſubtract- 
ed, they muſt be reduced into one denomination, that 
is, each to have the ſame denominator; and therefore, 
before we proceed to thoſe rules, we muſt learn Re- 


duction. | 


REpucTlioN 
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REpucTIon of FRACTIONS. 


JN Radudtion of Fratticns there are ſeven va, ietles. 


Fir/?, To reduce a whole number into an impref e- 
fraction; which is done by placing 1 for its denomi- 
nator. 
| „ 


EXAMPLES. 


Reduce 4 to a Fraction, facit +. 
or 18, —— -facit . 


Brt if you would aſſign it any other denominator, 
multiply the whole number by the denominator af 
fign'd, and place the preduct for a numerator over the 
_ atlign'd denominator. 


EXAMPLES. 


Reduce 12 to a fraction, whole dc nominator let be 8. 
i 56 factt 2. e ö — 
Or if 6 were to be made a fraction, and its dun- 
minator to be 7, it would become =7 
For the reaſon of this rule conſider the foregoing 
remarks. i | | 


Second, To reduce a mix'd number into an impro- 
per one. | 
_ Multiply the integral parts of the rumber by tte 
denominator of the fraction given, and take in tne au- 
merator ; the product place for a neu aumerator over 
the denominator given. 


* 


. 
@- 4 


Gi K 


. x : * bo EI Ry 41 . * 4 4 - 
rg TIED - 3 2 5 — q 1 , 223 — . ————— Os 
K —— - At ines co eo +37 a W 8 6 * mm * A ” * 
. ry 2 Kon — . — — = 8 a 


— — — — 


— N 2 . 8 £ 8 — 2 
C — VO 
** |. Pl +, Fig 
. P — ans ages r * . 
n BA — —— n ( = — D „ 70 I - 


o — 2. „ „ „4,Q 


en * * IF 0 © * 
* : A e , 
P 
l Fm ms 2 . —%-& a 


3 


= Ir gat "ge 
2 — 2 


RA 


Sr had #4. 4400 


8 D 


t 
* 

* 

Lg o 
* 


— —— — — — . —U— — ane > 
. SIN OI = * pf „ * 
- - 8 
. 


Py — 2 — 
3 * — 
2 r 


144 
EXAMPLES. 


Reduce e to an improper fraction, facit £5. 


3 


16 


3 ; 
So 127. reduc'd to an improper fraction, will be 24. 


The reaſon of this rule is the ſame as the foregoing, 
there being no difference in the operation, but the 
taking in the given aumerator. 


ird, To reduce an improper fraction into its 
equivalent whole or mix'd number. 


” 


RULE. 


Divide the numerator by the denominator, the quo- 
tient gives the whole number contain'd : But if any 
thing remains, (as in the 2d example) it muſt be plac'd 
as a new numerator over the given denominator. 


EXAMPLES. 


Reduce 3; to its equivalent whole number. 
| 8)32(4 facit. | 


O 


Reduce 23 6) 45 (7 3 facit. 
b 42 


+ IY 


This being only the reverſe of the foregoing rule, 
the ſame reaſon Kill holds. | 


1A | Fourth, 


1451 
Fourth, To reduce a compound fraction to a ſingle 


one, i. e. a fraction of a faction, to a fraction of an 
unit, which is the multiplication of them into one an- 


other. 
RULE. 


Multiply all the zumerators together for a numerator, 
and all the denominators for a denominator, the fraction 
thus form'd is the product. 


EXAMPLES. 
Reduce 3 of + to a ſingle fraction, facit 12. 
Reduce + of 5 of 7 to a ſingle fraction, facit 388. 


See the Work 4 5 
ſp 8 

24 40 

7 9 

168 360 


So alſo + of 18 is 33. 

The reaſon of this operation will beſt appear by re- 
preſenting the unit by a line, which, according to the 
firſt example, muſt be ſuppos'd to be divided into 4 
parts, and each of thoſe parts again into 3 ſmaller parts; 
thus, | 


IM = 

Then, as F + the unit = denote 1 ſpace between 
the larger diviſions, ſo 3 of that fourth muſt ſignify only 
2 ſpaces of the leſſer diviſions; conſequently, if I would 
expreſs what part of the whole line 3 of + is, it will 
ee, appear to be 22: or, had the compound fraction 
een 3 of 4, the ſingle fraction equal to it had been 
12 = . This ſhews, that multiplying a fraction or any 
quantity by a proper fraction decreaſes it in the ſame 

proportion as ſuch proper fraction is leſs than a unit. 

Fifth, To reduce a fraction into its loweſt terms. 


| RULE. 
Divide the numerator and denominator by any * 
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ſo that nothing may remain, and the quotients will be 
a new fraction of the ſame value with that given. 

The rule generally given for finding the greateſt 
common meaſure, or number, to di ide your given 
fraction hy, is this: 

Divide the - denominator by the numerator, and the 
numerator by the remainder, if any: ſo continuing to 
make the laſt diviſor the dividend, and the remainder 
the diviſor, till nothing remains, the laſt diviſor will 
be the greateſt common meaſure, or number, by which 
you can divide your fraction. | | 


EXAMPLE 


What is the greateſt common meaſure by which ; 53 
can be div.ded ? | 
| 208)084(3 

624. - 


60020803 
180 


. 28)60(2 


50 


Anfeir, 4)28t7 
| 28 


— —- 


O 


223 then, being divided by 4, gives 132, Which are 
its loweſt terme. | 

But this way of finding the common meaſure is too 
tedious, often making more work than it ſaves. Ob- 
ſerve therefore theſe more practical directions. 

If you cannot at once diſcover the greateſt number 
you may divide by, if both your zumerator and di ne- 
minator are even numbers, you may always halve them, 

and often that way reduce your fraction to advantage. 
2 | Thus 


— 


2 


„ 


Thus the fraction given in the foregoing example, 
divided twice by 2, gives, as before, Pyr. 


192 


and 33; may be reduced, by continual halving, to 3. 


 Hlef8let21341321-$10- 

Alſo, when both your numerator and denominator 
have cyphers on the right hand, you may abbreviate 
the fraction, by ſtriking of an equal number from 
both. 2 35 1 

Tous z 2 les, or 334. 


Or, if the right hand figures of your nmerator and 
d:nominator are both fives, or one a five, and the other 


a cy pher, (as the remainder of the laſt example) you 
may always divide them by 5. 


Thus 978 divided by 5: 
is 192, equal to 572. 
So alſo is 45+ reduced to 35. 


Thus, in the Rule of Three, we abbreviate our ſtate- 
ings by the ſame rule, and on the fame reaſon; for the 
ſecond and third numbers multiply'd together, are as 
a numerator to the firſt number, their denominator. 


For the reaſon of this rule, ſee the ſecond remark. 


Sixth, to reduce ſeveral fractions given with diffe- 
rent denominators to have a common denominator. 


LZ. 


Multiply each of the given numerardr: into all the 
given denominators, except its on; and the ſeveral 
products 
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products will be ſo many new numerators, whoſe com- 
mon denominator muſt be the product of all the given 
denominators multiply'd together. 


EXAMPLES. 


Reduce à, 3, and 18 to have a common denominator, 


To do which, 

Firſt, The numerator 3 muſt be 
multiply'd by the denominators 8 
and 10, which will produce 240. 

Secondly, the numerator 5, multi- 
ply'd by the denominators 4and 10, 1 New numerators. 
will produce 200. 

Thirdly, The numerator 6, multi- 
ply'd by the denominators 4 and 8, 
will produce 192. 


Then the three denominators 4, 8, 10, multiply'd to- 
gether, will give 320 for a common denominator. 


See the work. 


1/f Numb. 2d Numb. 3d Numb. Denomin. 


So 185 J. r, and 12, reduced to have a common 
; 7200 400 8 0 86 
Denomunator will be T4F603. 133092 144885 14788 


See 


3 5 6 4 
8 4 4 8 
24 20 24 32 | 
10 10 8 IO | 
— —— 1 
240 200 192 320 | 
218 228 328 | 

| 

| 
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See the work. 

1} Num. 2 Num. 3d Num. 4th Num. Deno. 
5 I 4+ 9 gt 

8 $0: 10 10 8 

„ 40 90 80 
12 1 8 * 12 
480 360 320 720 960 
15 15 15 12 15 
7200 5400 4800 8640 14400 


The foregoing is the common Rule for reducing ſe- 
veral fractions with different denominators, to have a 
common denominator, but as, by abbreviation fracti- 
ons are often reduc'd into much lower terms, than 
they are at firſt given ; ſo here, a common denomi- 
nator may ſometimes be found much ſmaller than that 
ariſing by the preceding method in the following 


manner. 
RULE. | 


Having firſt, by the fifth ſort of Reduction, reduc'd 
all your given fractions to their loweſt terms, cancel 
or ſtrike out all ſuch of the denominators as are aliquot 
parts of others; then drawing a line under all the de- 
minators, 1f two or more can be divided by any num- 
ber, ſo that nothing may remain, divide by ſuch num- 
ber ; and place the quotients under the line, and with 
them, in their proper places, all ſuch of the denomi- 
nators as would not admit of ſuch diviſion. If any of 
the ſaid quotients or denominators ſo brought down, 
are capable of further abbreviation, draw another line, 
and proceed as before, ſo continuing as low as poſ- 
ſible; then multiply continually, one into another, 
the ſeveral diviſors, and the quotients ariſing, (with 
the remaining denominators if any) under the laſt line, 


and their product will be the leaſt common Jerominator. 
| The 
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The new numeratcrs to which may be found, by di. 
viding the ſaid common denominator by each given . 


noninator, and multiplying the quotients by their rc. 
ſpective aumeraætors. | 


E NAM P L E. 


Reduce 4 5 1s to have the leaſt common deno- 


minator 2 


Arfever, 18 8 f. 


The common denominator 40 is thus produced, 

Fire, The denominator 4 being an aliquot part of 9, 
is cancelled, then the minators 8 and 10 are divided 
by 2. Laſily, The diviſor 2X 4X 5=40, 

The reaſon of this fixth fort of reduction is evident 
from the 2d of the preceding remarks ; for as both 
the numerator and denon:inator of each given fraction 
are equally. multiply'd by all the other denominators, 
conſequently the new fractions thence ariſing, muſt be 
equal to the fractions given. 


Seventh, To value a fraction, or reduce it to the 
known parts of an integer. | 


RUE . 


Multiply the numerator by the next inferior deno- 
mination, and divide the product by the denominator 
the quotient ſhews the parts ſought, and the remainder 
becomes a new xumerator to the given denominator ; 
which muſt {till be valued by the ſame rule, proceed- 
ing till you have brought it into the leaſt known parts 
of the integer, 


EXAMPLE 


DS uw 


„ „ B. 5m © wy 
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V 


I, What's the value of 3 of a pound fterling ? 


3 
20 
5)6o( 

12 Shillings. 


zal. What's the value of 434. What hundreds, quar- 

48 of a pound ſterling? ters, and pounds, are con- 
tained in 53 of a ton? 
13 
20 

7. / gre. ES 
49)260(s 3 2 15 — . gr. i. 

SO 94)1060(11 1 253 


15 RS Tex 

12 120 

49) 180(3 286 
3 — 4 


33 — 
Po 94)104(1 


49) 132(2 | "2G 


4ö;—:mé] - gee 
= 3 


There will be no difficulty in accounting for this 
rule, if we conſider but the rarticslar working of any 


one example: Thus in the ſirſt, 3 of a pound ee; 


are given to be valued: Now as 205. makes a pound, 
ſo conſequently any part of a pound muſt be 20 times 
as great a part of a ſhilling: Therefore 3 of a pound 


make 25 of a ſnilling ; which being an improper frac- 
| | tion 
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tion its numerator is divided by its denominator, to 
find the units or whole numbers (which in this caſe 
muſt be ſhillings) contain'd in it ; according to the 
directions of the 3d ſort of Reduction. 
By this rule are remainders of ſtatings in the Rule 
of Three, &c. valued. See page 25. 


— 


APDPDITION F FRACTIONS. 


WHEN the given. fractions are parts of one com- 

mon denominator, all you have to do is, to add 
the numerators together and place the ſum for a new 
numerator over the given common denominator; thus 
Z, 8 and 3 added together, make g equal to 13. 

But when amongſt the given fractions there are ei- 
ther compound ones or ſingle with different denomi- 
nators, they muſt be prepared by reduction, before 
they can be added. . 


I BEOS IT 
1/. What's the ſum of 3, 3, and +*? 


According to the ſixth ſort of reduction the given 
fractions being reduced to a common denominator 
they wil! be 36, 355, 323, the numerators of which 
being added, the ſum is 532 equal to 1 564. | 


24. Add 4 of 4, and 28 of 5 and 3 together. 


Reduce the compound fractions to ſingle ones, by 
the fourth rule of reduction; and inſtead of + of 4, and 
,2 of ?, you will have 42 and 38, to add to your 3; 
all which ſingle fractions being reduced, firſt into their 
loweſt terms, and then to a common denominator, they 
will be 5315, $23 and 4728; which added, make 


3572, equal to 1 5758. | 4 
ze. 


1153 
34. Add 4 ; and 35 and 5 together. 


When mix'd numbers are given to be added, reduce 
only their fractional parts to one denominator, and add 


their ſum to the total of the whole numbers. 


facit 7 


More E XT A MP L ES. 


Add 8 J. Zz and 3/. 28 and 2 together. 


Facit 13 1. 58. 


What's the ſum of + of 2, and 4 J. Z and 32? 
Anſwer, 5 JI. 342. 


— — — 7 * 


SUBTRACTIONof FRACTIONS. 


btraction of Fractions is alſo nothing (after the 
given fractions are prepared by reduction) but tak- 
ing one numerator from the other. 


EXAMPLES. 


iſt. From 5 take & 


prepared 57 36 


27 
16 


26 Remainder. 
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2d. From 5 5 take - 


First, The mix'd number 5 Re TE reduced to the 
improper fraction , by the fecond rule of reduction 
proceed as before. 


From 
From 


? 
I 


3 take 28, or prepar”d. 
38 i 36 Remains & or 4 38. 


Or v. irhour reducing the mix'd number to an im- 
proper fraction, make only the fractional parts of one 
denomination, and you will then have 27 to take from 


22; which becauſe you e do. you muſt borrow 


an unit, 2. e. 3%; then, 34 from 39, there will remain 
23 to which adding the; +2, the remainder will then 


be 34; and the unit borrowed being deducted, from 
the whole number 5, there will remain in all 4 385 as 
before. 
More E X 4 MP . 
From 5 l. I take 52 of Rem. 5 I. +. 


'9 3-59 
From 28 tale + 0 of Rem. 353. 


its 


MULTIPLICATION of FRACTIONS, 


F the numbers given are whole, or mixed, they muſt 

firſt be brought into improper fractions; or if they 
are compound fractions, they muſt be 1educed to ſingle 
ones, cr taken as part of the fractions to be multiplied 
together; but if the numbers given are either proper 
or improper ſingle fractions, you have only to multiply 
the two given x.umorators together for a ncõẽumerator, 
and the given aerominato;s for a denominaten. The 
reaſon of which is clear, fiom the explanation of the 
fourth ſort of reduction, which is this rule itſelf. 


FXIMPEES. 
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EA £MPLES. 
1/7. Multiply 4 by 3, facit Ax, or by abbreviation 2. 
2d. Multiply ? by $, facit 3%, or f. 


30. Multiply. 4 by 4. 4 by the firſt ſort of reduction, 
reduced to a fraction, is 1; which multiply'd by 2, 
makes =}, or 1 2. | 


4th. Multiply 7 2 by 835. Theſe mix'd numbers re- 
duced by the 2d rule of reduction to improper fractions, 
make 25 and =} ; which multiply'd together, make 
32, or 65. | | 


Tt may here be required to ſhew how mix'd numbers 
may be multiphed together without reducing them to 
improper fractions, Which iu many caſes may ſhorten 
the work. 


Suppoſe it, as in the laſt example, required to multi- 
ply 75 by 8 3. | 

Firſt, 8 times 2 or (+ of 8 is 4, without any 7 2 
fraction remaining, Which carried to (8 times 8 : 
7) 56 makes 60 to be ſet down as in multipli- 
cation cf integers ; now to multiply by 3, we 
may firit take 3 of 7 f, thus, ; of 7 is 2, and 
1 remains, which makes + up 2, and 3 of 3 is 
, ſo 2& twice ſet down, and added to the 60, 
make up the product 65, as before. Ol 
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Again, ſuppoſe it required to multiply 3 5 by 3 . 
Firſt, 3 times 4 is (2) 2 4. I ſet down the 


4, and carry the 2 to (3 times 3) 9, which 
makes 11 to be ſet down as an integer; now —— 


3 of 3+ may be taken as in the rule of Prac- 11 Z 
tice, firſt the half of it, and then the half of 1 Z 
that half, as the Z of 3 is 1, and 1 remains, 15 
that makes the 4 up 2, the half of 7 is 4; now —— 

1415 


half of 15 is 43. Theſe fractions are eaſily 
reduced, and added up with the integers. 


Let it be required to multiply 892 +3 by 78 J. 


Firſt, 8 times 892 is 7136, and 70 times 892 4 
892 is 62440; then taking the of 892 78 Z 
by ſeveral parts as in Practice, thus, half ————— 
892 is 446, half of 446 is 223, and half of 7136 
223 is 111 +; now for the 53 of 78 2, 6244 
firſt 3 times 78 3j is 2363, which divided 446 
by 11, quotes 21 5, and theſe added is 223 
the product, as ſhewn at the ſide. 111 2 

4 
8 


21 
70378 xz 
More EXAMPLES. 


Multiply 9 by z, facit 3 Z. 
Multiply g; by 8, the product is 7. 


This laſt example helps to clear up the reaſon given 
for the rule in Diviſion, by ſhewing that multiplying a 
fraction by its denominator takes it away, and makes 


the numerator a whole number. 


Divisiox 
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Divisionof FRACTIONS. 


W HEN you have made the ſame preparation of 

your number as directed inMultiplication, mul- 
tiply the numerator of your dividend by the denomi- 
nator of your diviſor, for a numerator ; and the nu- 


merator ey 
dividend, for 
is the quotient. | 


EXAMPLE S. 


80 Py 5 | 


2d. Divide 4 by 3, facit Zx, or 2 5. 


34. Divide 7 by 3, prepared by the firſt rule of 


Reduction, it will be} by 4 ; facir*3, or 9 fl. 


4th, Divide 4 5 by 2 3, by the 2d rule, it is 2 by: 


. - * . . 7 2 34 
12, which divided gives 35. or 1 3f. 


575. Divide 3 of + by ?, of Z, reduced by the 4th 
Rule ;3 by zi, facit 52755 1 8 
665. Divide 9 2 by 5 of 4. facit 332, 31 2, 

The reaſon for this rule is, that the numerator di- 
vided by the denominator is the expreſs quantity of 
every fraction; therefore when one fraction is to be 
divided by another, we take the numerators as the 
number given, which muſt be cleared from being divi- 
ded by their denominators, that is, we muſt take away 
thoſe diviſors, according to the laſt example in Multi- 
plication; which is done by multiplying each numera- 
tor by the others denominator, the products whereof 
will be the numbers or numerators, cleared for diviſi- 


on, and both thereby 17 8 in the ſame proportion. 


Suppoſe 


our diviſor by the denominator of your 
a denominator ; the fraction thus form'd 
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IF 1 Suppoſe 4 to be divided by 2, as at the 
2044212 ſide, here 3 is to be divided by 1; by the 
fractions à and 2, are the quotients of 3 divided by 4, 
and of 1 divided by 2; therefore, to clear each from be- 
ing quotients, and to increaſe them in a like proporti- 
on, we multiply 3 by 2, and 1 by 4; which is re- 
ally multiplying both the given fractions by 8, and 
produces & equal to 1 Z. 

This ſnews, that when a fraction, or any quantity, 
is divided by a proper fraction, the quotient muſt be 
greater than the dividend, in the ſame proportion as 
the diviſor is leſs than an unit. . 

If a mixed number is given to be divided by a whole 
number, the integral part of the dividend may firſt be 
divided; and, if any thing remains, multiply it by 
the denominator of the fraction, and add the nume- 
rator of the product for a numerator of the fractional 
part of the quotient, and place the product of the di- 
viſor ſo multiplied for a denominator; but, if ſuch 
numerator is greater than the denominator, the exceſs 
is to be the numerator, and 1 added to the integral 
part of the quotient, 15 


—— — — 


The DIRECT RULE of THREE 


IN 


VULGAR FRACTIONS. 


x 


A Fter the numbers : re prepared by reduction, ſtate 
and work the qu eſtion by the rules given in whole 
numbers. I 


EXAM: 


L15391 
EXAMPLES. 


1/7. What will a pound of ſnuff coſt, if 22 lb. 4 
of the ſame come to 7 J. 37 | | 


0 . J. t6. 
If 22 4 coſt 7 5, what will; ? 


Prepared by the 2d rule of reduction, it will ſtand 


thus: 
3 


then the ſecond and third numbers multiplied tegether 
produce =; ; which divided by *2, gives ir; which 
valu'd by the 7th rule of reduction, is 35. 3d. 2 gu. 


. 


9 


IIS$* | 
24. Bought 87 gallons and an 3 of brandy for 45 /, 
at the ſame rate, what would 2 a gallon coſt? 


Gall. J. Gall. 
F872 c 40, what will z? 
prefered 275 - — '1 


Another R U& &: 


When your queſtion is ſtated, and your numbers 
prepared, multiply the denominator of the firſt number 
and the numerators of the ſecond and third continually, 
and place the product for a numerator. Then multiply 
the numerator of the firſt number and the denominator of 
the ſecond and third continually, and place the pro- 
duct for its denominator ; the new fraction ſo found, is 


the anſwer of the queſtion. Take the ſtating of the 
laſt queſtion for an | 
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EXAMPLE. 


If 221 as XY 2 0 1 facit 358. 


For 2, the denominator of the firſt number, multi- 
ply' d 30 and 1, the numerators of the ſecond and 


third numbers, is 80. 
And 175, the numerator of the firſt, multiply'd by 
1 and 2, the denominators of the ſecond and third, Is 


350. Theſe products, placed fractionwiſe, make 358, 


as before. | 
34. What will 82 C. of ſugar come to, if 4 of 3 of 


a C. coſts 28 of a pound Sterling ? 


. 5 E. 
If3 of 3 cof oo ail 82. ? 
2 


M _ 


Facit 23636, or 262 L 8 5. 
au E X AM P L Es. 


What will Z of an ounce of fouff coſt, if the 15. 
comes to 8 3. 3? | 


| Anfever, 1 d. 2 qua. 4. 
At 1 d. + fer ounce, what will 5 C. 2 come to? 


Anſauer 61 . 12 5. 


r! 

The IN DIRECT Rule of THREE 
Hi We 

VULGAR FRACTIONS. 


H E RE alſo you have only to obſerve the directi- 
ons given in whole numbers : 


Or this R ULF- 


After the numbers are ſtated and prepared, multiply 
the zumerators of the firſt and ſecond numbers and the 
denominator of the third continually for a numerator ; 
and the denominators of the firſt and ſecond numbers, 

and the »umerator of the third continually for a 4 
nominator ; the fraction ſo found is the Anſwer. See 
both ways in the example. 


EXAMPLE. 


How many yards of ſtuff, 5 yard wide, are equal to 
36 4 yards of 4 wide? | | | 


3 
Prepared J. 44 2 


7 
25 6 „ 2 
2 ==, 31212, r 542. 


So alſo 3, 145, and 2, the numerator of the firſt 
and ſecond numbers, and the denominator of the third, 
multiplied together, is 870. | 

And 4, 4, and 1, the denominators of the firſt and 
ſecond, and numerator of the third, multiplied toge- 
ther, produce 16. 

Theſe numbers, fractionally placed, make 37?, as 


before. 
H 3 More 


162 


More EXAMPLES, 


If A. lends B. 357. 3 for 6 months 2, how long 
may he keep 10 J. 3 of B's, to requite himſelf? 


Axſewer, 22 months, 553. 


If A. keeps 1007. 3 of B's 4 months 3, what ſum 
muſt A. lend B. for 2 years + to requite him ? 
| Anſwer, 14 J. 35% 


„ 
* e————_ — 
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The Compound RuLE of THREE 
5+ 11 
VULGAR FRACTIONS. 


T O the Rules before given page 42, let it be ob- 

ſerved, that where any of the terms given is a 
fraction (or a mixed number, which muſt be put down 
as an improper fraction) in the operation, the denomi- 
nator will be a factor contrary to the numerator; and 
when an equation is made for the quotient Q, where 
the ſeveral factors of the dividend are put as a nu- 
merator, and the ſeveral factors of the diviſor as a de- 
nominator; then whatever factors in each are alike, 
they may be ſtruck out, and for thoſe equally diviſable 
take their quotients, whereby the operation will fre- 
quently be very much ſhortned. 


E X A M. 
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EXAMPLE. 


If 264 men, in 5 4 days working 10+ hours each, 
dig a trench 234 5 yards long, 3 3. wide, and 2 4 deep; 
in how many days working, q 4 hours each, will 25 
men dig a trench 3375 yards long, 4 & wide, and 
3 2 deep? | | | 


men. days. hours. long. exide. deep. 
22 


If 264 — 4 21 7.04 1 


25 6 ** 7 

32 825 14 = 

25 Q- 4 2 3 + 
z 


Here as in Ex. 5. page 45, the trenches are the 
produced terms, and the men, days and hours the 


producing ; therefore 


Q=L IXI ZXIGX204X23X21X4X3X4Xx8 __ 27x21 
= JO4XIGRRZX 25X30% N & 4 


== 141 2 days, 
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ARITHME TIC 


O F. 


VVN˙ÿl!!?;¶;᷑⁊/00 


HIS part of Arithmetic is very compendi- 
ous and eaſy in operation, and therefore very 
uſeful, eſpecially in calculations of Intereſt, 


valuing annuities, &c. But, by reaſon ſome fracti. 


ons cannot be exactly expreſſed by decimal parts, it 

may not always be convenient to work with them. 
Mr Cunn hath, in his late treatiſe on fractions, very 
curiouily ſhewn how they may be uſed with leaſt loſs ; 
but, fince ſuch exactneſs deſtroys the brevity, I can- 
not but think, where great perfection is required, vul- 


gar fractions preferable, 


CHAP. 
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CHAP. L 


Of NUMERA TION, ADDITION, SUBTRAC- 
TION, MuLTiPLICATION, and Divi- 
S10n of DECIMAL FRACTIONS. 


NUMERATION. 


N Decimal Fractions, the figures expreſſed 
with a point or comma prefixed is the numerator, 
and 1 with as many cyphers as the numerator hath 
places is always the denominator, and therefore known 
without being ſet down; thus, „5 ſtands for 43, ,25 
for 188, ,123 for 5333, Sc. wherein we imagine 
the integer or unit (whether it be time, coin, weight, 
meaſure, c. as a year, a pound ſterling, a pound 
weight, a buſhel, a yard, a foot, &c.) to be divided 
into 10, 100, 1000, Cc. equal parts at pleaſure ; 
for dividing it firſt into 10 equal parts, and then each 
of thoſe into 10 leſſer equal parts, will divide the 
unit into 100 equal parts; and if again we divide each 
of thoſe hundredths into 10 equal parts, the unit will 
be divided into 1000 equal parts, and ſo on infinitely. 
The different value of the ſeveral places will more 
plainly appear from their explication under the follow- 
ing number, | | 


Integral Parts. Fraction Parts. | 


654321, 234507, 
OK AA 22230 
. 38 832 2 
23255 2 338 8 i= 
W "6 f.-. © SEL Z 8 
2 28 8. "65 = 6s 
. Sa. D' 
513 2 7 338 
Bu Os © 8 . 
* 9 2 
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From whence it is evident, 


That as the ſignificant figures or parts in the whole 
numbers increaſe by a l proportion towards the 
left hand from the units place; ſo, in Decimal Frac- 
tions, they decreaſe in the ſame proportion towards 
the right; therefore cyphers at the left-hand in a de- 
eimal fraction decreaſe the value in a tenfold pro- 
portion, by removing thoſe ſignificant figures farther 
from the unit's place. 


5 ö ,5 is five tenth parts 38 = 2 f 3 


2 
„Os is five hundredths =; , 


But cyphers at the right-hand of a decimal fraction 
alter not its value, becauſe the places of the ſignificant 
figures thereof are not thereby changed; for ,5 ,50 
Foo, Gc. are each 18 of an unit, the 5 in each be- 
ing in the firſt place of fractions, viz. the place of 
tenths. 1 

Theſe things underſtood, the reſt is eaſy. 


* 
— 


ADDITION. 


HAVING ſet down your propoſed numbers, units 

under units, and fraction places under places of 
like value, add them as if they were all whole numbers, 
ſeparating ſo many fractional places in the total, as 
were in that given number which had the moſt. 


E XA N. 
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EXAMPLES. 


Add 5,42, 38,583, 421 ,06, and 8345 together; 
Theſe numbers, s: 48 
rightly placed, 38 ,583 
will fland thus: 421 ,00 


8345 
Total, 465 „8975 


J. J. | #7 
What's the ſum of 4:06, 21,734, and 523, 8642 
22,734 
4,00 


Anfever, 5 40, 65 8 al. 


* — 2 — 
— — 
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SUBTRACTION. 


HAVING placed the numbers as directed in 
addition, work ſtill as if Ws were all whole 
numbers. | 


EXAMPLES. 
| J. 5 
From $39-38275 take 10,49561 
10, 49561 


828 588714 4 Remainder 


Yards. Yards. 
Take 23,279 from 45 7, 15842 
OW: 


8 42758 7942 
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MuLTIPLICATION. 
HERE the numbers are to be ſet down, without re- 
gard to the value of their places, and work d in all 
reſpects the ſame as in whole numbers; only obſerve 
to ſeparate ſo many places of fractional parts at the right 
hand in the product, as were in both multiplicand and 
multiplier. | | 


EXAMPLES. . 
Multiply 2, 735641 Multiply 73, 82564365 


by 554382 by 87434592 
15471282 | 14765128730 
211885128 66443079285 
82006923 306912821825 
1094/2504 29]5 30257460 
13678[205 22147693095 
— 295 319257400 
„48769628862 5167750555 
59060514920 


Product 645,49 10503167 51 4080 


A cempendinus way to multiply numbers that have 
many fractional places ; by omitting all the figures to the 
right of the perpendicular lines in the examples above. 


RULE. 

Place one of the numbers juſt as it is given, for 2 
multiplicand, and under that fractional place which you 
would have be the laſt in the product, ſet the unit's 
place of your other number; then reverſing all the 
other figures, multiply with them in their order, be- 
ginning always with that figure of the multiplicand, 
which ſtands over the number you work with; hav- 


ing alſo reſpect to the increaſe you think wauld have 
„ been 


169 
been brought from the omitted figure on the right 
hand, had they been multiplied. | 
Note, The uſual allowance for ſuch omitted figure is 
as follows, viz. If the next figure on the right hand 
of that you begin with in the multiplicand, multiply'd 
into the figure of the multipher you are working with, 
ives a product between 5 and 15, carry 1 ; if the pro- 
Tu be above 15, and leſs than 25, carry 2; and if it 
ariſe to any number between 25 and 35, carry 3, Sc. 


To prove the certainty of the rule, we will take the 
ſame example before given. 


EXAMPLES. 
Multiply 2,735641 by, 54382, and produce only 


four places of decimals. 
2,7358641 
28345, 
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13678 the Increaſe here carried is 3 for 5X6 
1094 the Increaſe here is 2 for 4X5 

82 the Increaſe here is 1 for 3X3 

22 the Increaſe bere is 6 for 8X7 


wo Ne ng et 


Waves + 1 — .. —— — # r 


n 


1,4876 
Note, There being no units in the multiplier, its 
place is ſupplied with a cypher. 
Multiply 73, 82564365 by 8,7434592, and produce 
but z places of decimal fractions. 
| 73, 8256436 


590 
51678 


2253 
222 


2 8 
i 
3 Sw 
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29 | 
' 4 the Increaſe carried for 5X7 


—— —— 


645.491 


Note, 


170 J 
Note, To multiply any decimal fraction by to, 100, 
1000, &c. is only to remove the mark of ſeparation 
ſo many places towards the right hand as there are 


cyphers. 
| 10. ) (83564537 
Thus, 8,3564537 ) 100, is J 835,64537 
multiply'd by } 1000, (J 8356,4537 
| Loooo, 83504537, Ec. 
| 3 — 1 — 2 


D1v1sSI1oON. 


HIS rule alſo being work'd the ſame as in whole 
numbers, the only difficulty is to value the quo- 
tient; which may be done by either of the following 


general rules, vis. 


1 


The firſt figure in the quotient is always to ſtand in the 
ſame place with that figure of the dividend, which an- 
ſwers, or ſtands over the place of units in the diviſor. Or, 


RULE x. 


The quotient muſt always have ſo many fractional 

laces, as the dividend has more than the diviſor. 

Note, 1/8. If the diviſor and dividend have both the 
fame number of fraction places (as in the ſecond ex- 
ample) the quotient will be all a whole number. 

24. If the dividend hath not ſo many places of frac- 

tions as are in the diviſor, (as in example the zd.) ſo 
many cyphers muſt be annex'd to the dividend, as will 
make them equal ; and the quotient will then, as be- 
fore, all be a whole number, 

34. But if, when diviſion is done, the quotient has 
not ſo many figures as it ſhould have fraction places (a 
in the laſt example) ſo many cyphers muſt be prefix d, 
as there are places wanting. | | 

E X 4 M- 


1171.1 
"EXAMPLES. 
1/7. Divide 10,55439 by 4.569. 
Dr U Hie, Zu eu. 


4,560 18,55439(02,31 


— . 


14163 
4569 


a « ©® 


Here, according to the firſt rule, 4, the unit's place 
of the diviſor, ſtanding under units, or the firſt place 
of whole numbers in the dividend ; 2, or firſt figure 
plac'd in the quotient, muſt alſo be made the firſt place 
of whole numbers, by placing the point of ſeparacion 
immediately after it. | 

Or, according to the ſecond rule, there being five 
places of fractions in the dividend, and but three in the 
diviſor; two places muſt be ſeparated off in the quo- 
tient, to make up the number. 


Ex. 2d. Divide 85643,825 by 6,321. 
6,321)85643, 82501 3549 


Here 6, the place of units in the diviſor, ſtanding 
under 8, the fifth place of the whole numbers in the 
dividend, 

1 
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_ dividend, 1, the firſt figure of the quotient, muſt alſo 


ſtand in the ſame place, which makes all the quotient 


whole numbers. 
And ſo it muſt alſo be by the ſecond rule, becauſe 


the dividend has no more places of fractions than the 
. diviſor. | | 


Ex. 3. Divide 7382,54 by 6, 4352. 
6,4352) 7282, 540001147 


Here there not being ſo many places of fractions in 
the dividend as in the diviſor, two cyphers are added 
to make them even; and being ſo, the quotient is all 
a whole number as before. 


Ex. 4. Divide 08516438 by 423. 


423), 85 1643 8ʃ, 0020133 
564 


179 


In this example, the quotient conſiſting but of five 
figures, whereas there ſhould, by the rules, be eight 
fraction places of decimal parts, three cyphers are pre- 
fixed to make up the number, as was directed in Note 
the third. 


. There 
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There is alſo a way of contracting the work of a large 
diviſion, ſomewhat like that compendious method before 
taught, of multiplying numbers of many places of deci- 
mal fractions, and bringing out only ſo many in the pro- 
duct as are neceſſary for the anſwer required, 


R U L E. 


Having conſider'd, by the firſt rule given for valuing 
the quotient, in what place the firſt figure thereof ought 
to ſtand, and accordingly determined how many figures 
it is neceſſary it ſhould conſiſt of, you may from thence 
judge whether any, or how many of the right hand 
figures of your diviſor may be neglected; ſo that re- 
ſerving only ſo many figures of the dividend as are ne- 
ceſſary for once anſwering the diviſor, leave out the 
reſt to the right hand as uſeleſs ; and having ſet the 


proper figure in the firſt place of the quotient, work 


with it as uſual; then omitting the right hand figure 
of your diviſor, ſeek how often the other figures of 
your diviſor are contained in the remainder ; which 
figure being entered in the quotient, and work'd with 
as uſual in diviſion, (with regard, however, to the car- 
riage that would have been brought from the omitted 
figures, as before direQed in multiplication) thus con- 
tinuing te neglect the right hand figure (putting a point 
under for ready knowing it) of your divifor every time 
you ſeek a new quotient figure, you will ſtill be able 
to divide the remainder left after the laſt ſubtraction by 
the diviſor ſo leſſened, till you have brought ont the 
determin'd number of figures in the quotient. | 
The following example, which is ſet down both at 
length, and the contracted way, will make all clear. 
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EXAMPLE. 


3-4037528)95,4327156463275(27,55188 
692750150 15 
— — 346375)95-4327127,5518 
261577004 69 2750 
242462696 
— 201577 
191143086 24 2463 
1731807640 
— —— 19114 
1795084463 17319 
1731087640 — — 
1795 
1732 
03 
| 35 
277100224 — 
— i — 2 
* 1132068235 27 


4 

And thus are all the figures on the right hand of the 
1 line in the example work'd at length, 
av d by working after this contracted manner. 
As multiplying by 10, 100, 1000, c. is only re- 
moving the ſeparating point of the multiplicand, ſo 
many places towards the right hand as there are cy phers 
in the multiplier; ſo, to divide by 10, 100, 1000, &c. 
is only removing the mark of ſeparation, after the 
fame manner, towards the left hand. 


10, 8356,4537 
Thus 83 564,537 100, 8 835.645 37 
divided by looo, 83,504537 
I 0000, 8,3504537 


Theſe examples being, I hope, ſufficient to make 
diviſion plain, we will now proceed to Reduction of 


Decimals. 
CHAP. 
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CHAP. II. 


Of RepucTion of DECCIMAISò. 


THERE are two ſorts of Reduction of Decimal 

Fractions. 1}. Changing a vulgar fraction to 

a decimal. 2. Valuing a decimal fraction by the, 
known parts of an integer. 


I. To reduce or change a vulgar fraction to a de- 
cimal. 


RU LE. 


Place cyphers at pleaſure after the numerator, and 
divide by the denominator. 


EXAMPLES. 
Reduce I to a decimal, 4)1,00(,25 facit. 
| What decimal parts are equal. to ? 
8) 3,00(,375 facit. 


And ſo any part of coin, weight, meaſure, time, 
Ec. may be brought into a decimal, by firſt reduc- 
ing it into a vulgar fraction (which is done by plac- 
ing the known parts of the integer as a denominator 
under the parts given) then annexing cyphers to the 
numerator, and dividing by the denominator, as before 


directed. | 
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EXAMPLES. 


What decimal parts of a pound are equal to 165. ? 
1. e. 26 20)16,0),8 facit. 5 

What decimal parts of a 5. Troy, are equal to ꝙ oz. ? 
1 1. e. 7 12), oo, 5 Facit. 0 

Note, If the given parts are of ſeveral denominations, 
they may be reduced either by ſo many diſtinct operati- 
ons as there are different parts, or by firſt reducing 
them into their loweſt denomination, and then one 
diviſion will ſerve, See both ways in the 


EXAMPLES. 


Reduce 145. 9 d. 4 into decimal parts of a pound 
Sterling: By the firſt way there will be theſe three 
vulgar fractions to be chang'd, 2 8, :;2, and 388. 


g0)14,00(,70 240).g0000(,0375 » 
— 0375 
960) 3,0000(0031 1800 560831 
1200 1200 Fnscit „7406 
240 oo 55 i 
1 = | | 
The other way. 14 9 being reduced to farthings. 
43. 8 5 
177 
4 
wil] be 711 
which divided ERR | 
by its deno- 960)711,0000(7405 is produc'd as 
minator, — (Before. 
3900 
* 6000 
240 
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What decimal parts of C. aut. are equal to 3 qre.181þ.? 
By the firſt way : 
3 and 112 4)3,00(,75 112)18,0000(,1607 
| „1607 — — 


| 680 
Anſwer, ,F 9107 | —— 
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By the ſecond way. 
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There is alſo another way of reducing parts of diffe- 
tent denominations into decimals of the higheſt inte- 
ger; thus, | | 
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KUL Z. 


Bring the loweſt parts into decimals of the next ſu- 
perior denomination ; and on the left hand of the de- 
eimal fraction found, place the parts given of that ſaid 
next ſuperior denomination ; ſo proceeding, till you 
bring out the decimal parts of the higheſt integer re- 
quir'd, by ſtill dividing the product by the next ſupe- 
rior denominator, For examples, take thoſe before 
given, VIZ. | 


Reduce 


7 


1 5 
Reduce 145. 9 d. 4 into decimal parts of a pound 
Sterling. 137 | 
4] 3» 
C 


12 9,75 


20014, 8 125 


7 


. 7406 | 
Here the 3 farthings being divided by 4, gives 75, to 


which the 94d. being prefixed, it becomes , 75; which 
divided again by 12, quotes, 8125; before which the 


14. being alſo placed, it makes 14, 8 125; which being 
laſtly divided by 20, the quotient, 7406, is the anſwer. 


What decimal parts of a C. ve. are equal to 3 gr 18 fh. 


7118, 
28 — 
4| 25714 


4 3,6428 
„9107 An fewer. | ; 
Nate, Inſtead of dividing by 28, which would be 
troubleſome ; tis better to divide by 7 and 4, as in the 
example, 4 times 7 being 28. 
Thus you ſee how eaſily the decimals, anſwering 
to any given parts of coin, weight, meaſure, &c. 


are found; and after the ſame manner are the fol- 
/ lowing tables formed. | 


* 


But ſhillings, pence, and farthings, may {ER 
readily be reduc'd thus: 
— "R044 Bo 


For the e (if their number be even) ſet down 
their half in the firſt place of decimal fractions, and let 
the ſecond and third places be fill'd up with the far- 
things contain'd in the remaining pence and tar- 
things, always remembring to add one, when the num- 

| | ber 


— 
: 


* 
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ber is or exceeds 25; but if the number of ſhillings 
be odd, the — place muſt alſo be increaſed by 5. 

Thus 8s. 5d. 2, reduced to a decimal fraction, is 
422 4 in the firſt place ſtanding for 8s. and 22 far- 
things being 5. 2. | 

Again, 8s. 64.5, will be ,427. 

1 being added to 26, the number of farthings in 
64. T, becauſe exceeding 25. | | 

And laſtly, gs. 6 d. 2, expreſs'd decimally, is 
»t7T: : 


ber of ſhillings is odd, 1 ſhilling being ,og. UL 

The ſecond ſort of reduction is, to value a decimal 
fraction by the known parts of its integer; which is 
thus done : 

FUL £. 

Multiply the decimal fraction given by the known 
parts of the next inferior denomination, and ſeparating 
the product as directed in multiplication, then multiply 
the decimal fraction of the product by the known parts 
of the next inferior denomination; thus proceeding till 
you have brought it into the leaſt known parts of the 
integer, the figures ſtanding on the left of the ſepara- 
ing points will be the parts required. Fry 


S. 

Ex. 1. What's the value of, 7691, the integer a pound 
ſterling ? (i. e.) What ſhillings, pence, and farthings are 
equal to 7691 parts of a pound fterling ? 

„7691 ports of à pound 


multiplied by 20 the ſhillings in 1 l. 
produce ſhillings 15, 3820 aud parts of a fhill. 
ewhich multiplied by 12 the pence in 1 ſpill. 
make pence 4,5 840 and farts of a penny. 


which again multiplied by 4 the farthings in 1 d. 


give farthi g. | 2,3364 and parti Fa. fa tb. 
| So 


5 being added to the ſecond place, becauſe the num- 
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So that the value of 7691 decimal parts of a pound 
ſterling is 155. 44. .. 


Ex. 2. What ounoes, penny weights, and grains, are 
equal to , 84362 decimal parts of a pound Troy ? | 


84362 parts of a pound Troy, 


multiplied by I2 the ounces in one pound. 
give ounces 10,12344 and parts of I ounce. 
mulliplied by 20 the penny-weights in 1 0%. 
give penny-wweights 2, 46880 and parts of 1 penny-avt, 
. multiplied by 24 the grains in 1 peuny- aut. 
187520 
93760 


Gives grains 11,25120 parts of 1 grain. 
The Anſwer therefore is 100%. 2 dats, 11 pr. 


But the decimal parts of a pound ſterling may be 
thus valued at ſight: 


RULE. 


The figure ſtanding in the firſt place of decimal parts, 
doubled, gives ſhillings ; but if the figure in the ſecond 
Place is or exceeds $1 one more muſt be added to their 
number; the ſecond figure, (if under 5) or its exceſs, (if 
above 5) join'd with the third, are ſo many farthings ; 
only remember to abate 1, if their number amounts to 
near 25; or 2, if near 50, 
The reaſon of this abatement is, that as 1000 is the 
denominator of every decimal fraction conſiſting of 3 
places, ſo conſequently by reckoning the figure ſtanding 
in the ſaid third place, as ſo many farthings, we thereby 


allow 1000 farthings to the pound; whereas indeed there 
| are 


kk. 4 2 ä w F 


„ EG Eo. Bit. 


CS]... 
are but 950: The overplus therefore being 40 in 1556, 


is 4 in a 100, or i in 25, &c. according to the direc- 


tion above. 


EXAMPLES. 


Ex. 1. What's the value of ,37; parts of a pound 
ſterling ? 


Anſwer 7 5. 64. 


The 3 doubled is 6 ſhillings ; to which 1 5. being 
added for the 5, in the ſecond place, makes it 7 s. and 
2 remaining, join'd with the 5 in the 3d place, being 
accounted 25 farthings, from whicn 1 being deducted, 
there remain 24 farthings, er 6 pence. 


Ex. 2. What's the value of, 846 parts of a pound? 
Anſwer, 16 5s. 11d. 
The 8 doubled, making 165. and 2 abated from the 


46 farthings, leaves 44 farthings, or 11 4. 


Thus are ſhewn the ways both of finding the deci- 
mal fractions anſwerabſe o any gen parts of coin, 
weight, meaſure, c. or the value of any given deci- 


. ; » . ; © 
mal in the known parts of its integer. 


I have likewiſe annexed Tas: ES ready calculated 
by the foregoing rules, anſwering to the {ame ends. 
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The uſe of which is very plain; one column in eack 
table containing the number of ſhillings, ounces, 
drachms, pints, buſhels, days, hours, or any thing 
elſe you may want ; and againſt the ſaid number, in 
the other column, the decimal parts anſwering : Thus 
againſt 3 pence in the firſt table, is found, o12z5, and 
againſt 40 days in the fourth table, 109589. 

But if the number you want is not to be found in 
the ſaid tables (many compound numbers having been 
omitted, to reduce them into fo narrow a compaſs) 
you muſt add the parts of ſuch two or three numbers 
together, as will compoſe it, and the total will be the 


decimal fraction ſought. Thus, if the decimal fraction 


anſwering to 17 ar 24 the integer a pound 
Troy, were to be ſought in the 2d table, ,F 04166, the 
decimal fraction anſwering to 10 penny-weights, and 
„029166, that anſwering to 7 penny-weights, and 
added together, the total, 70832, will be found the 
anſwer; or, if in table the fourth, you would find the 


decimal of 35 2 days, 


add „821918 3 300 
1569860 the decimal 2 83 
20 | 


03479. lah canta id 
total „964383 anſwering 352 Days. 


And ſo of any other. 
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CHAP. In. 
f the Rur of TRREE.IV 


| HIS Rule of PROPORTION having been already 
ſufficiently explained, both as to its nature and 
operation, in Yulgar Arithmetic, tis needleſs to repeat 
kere what has been there ſaid. Only therefore obſerve, 
that inſtead of preparing your numbers, by reducing 
them into their loweſt denomination, you muſt now 
bring their fractional parts into decimals. See the 
examples. + 


- 


EXAMPLES. 


Ex. 1. If the price of 26 yards and Z of druppet 
is 3/. 165. 3 d. what will 32 yards & come to? 


The fractional parts of the numbers being reduced 


to decimals, and the queſtion ſtated as uſual, the work 
will ſtand as follows: | 
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ye quotient dalued 
by the ſhort rule for 


Jnoney, makes 41. 128. 


gd. To. 
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"alas 


Ex 2. What will 4 pay of nat men amount to, 
at 1 1 2. 5 5. 6d. per man ? 


Ian. 1 Men. 
IF I $2275 540 
540 | 
5 51000 
e 1 


Anſwer, 688,50c 500 or 688 J. 10s. 


For more examples. take thoſe given in Pulger 
Arithngtice 


6.D | 5 
* | The 
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The Indireft Ru LE of TRHR ET. 
H E Indire& Rule of Three is alſo the ſame here 
as in Vulgar Arithmctic, differing only in the pre- 
paration of the numbersssf tt © 


rr 
What muſt the penny-loaf weigh, when wheat is 
105. the buſhel, if, when at 65. 57. per buſhel, the 

penny-loaf weighs 5 oz. 2 
J ,32083 
160415 
3 | 
25)1,704565(02. dauts. pre. 

Anſwer, 3, 5 291323. 10.. 14 nearly. 

Note, Where the laſt figure of a Decimal Fraction 


595 


5 


would recur infinitely, and it be required to have the 


operation exact, annex the Vulgar Fraction in that 
place, vir. that figure numerator with ꝙ denominator 
or their equal, and in any multiplication thereof, add 


ſuch part of the multiplier in the loweſt gs to make 


up the product. Suppoſe in the example 
| 4 F © on Bees i: :; 3 n 


if ,3208 32,3208 —5,5—, 855 
16040 
16040 
183 


5, 264883 bx. dts, fre. 
Anfaver . 3, 5291 3 . 23 . 10. . 14 more near. 
Mr. Gardiner has ſhewn, in the explication of his 


Tables of Logarithms, a very eaſy method of getting 


the logarithm of any number whoſe laſt expreſſed figure, 
or figures, would recur infinitely — by the loweſt 
Place of the tables, upon'the foundation of that figure 
or figures being numerator with 9,09, 999. &c. deno- 
minators, that is, with as many nines as there are re- 
curring figures. 13 The 
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Wt The Double or Compound Ry l x of Tak ER. 
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— 0 

20,)40,625 | 
Anſwer, 203 126 J. =24, 05. 7 4. S 


Or thus, 


| iN - After: . FS 
If „ carried 40 comes to ,025 


OgXI0X10-25—, 03125 
CHAT. 


»5.X 40 
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CHAP. IV. 
Of Practice. 


H E fractions of ſome queſtions in this rule may 
with advantage be worked decimally ; as, 


1 fe When the given price is juſt two ſhillings, tis 
only ſeparating the right-hand figure for a decimal 


fraction, the rem are pounds: I 1s 
EX4MPLE. 
| 529,8 
*- $295 Ib. at 25, per fb. comes to or 
: 5294. 105; 


zd. When the price is any aliquot part of 2 5. it is 
only ſeparating the tight-hand Hons — as before, and 
then dividing the . by ſuc uch part. 


EXAMPLE. 


ox. d. 
258, 3 at 8 fer 0%. 


84.3 86,1=86/, 2s. Anſwer, 


34. When the = price can be divided into - 
— parts of two 
ch Pu 


illings, ſeparate as "OO and take 


e 


5 a As © . 
— — . be- We, 
PI ns Chen Fares > 
g —— 
= 
— — 


C x88 1- 
EXAMPLE. 
J. FA 
5638 at . 


61 140,95 
37 70,475. 


— — —— 


Anfeer, 211,425=211/. 85. 64, 


4th. When the price is any number of Killings 
whatſoever, 'tis only multiplying by their half (which 


is the decimal fraction for them) and the product #3 


the anſwer, 


EXAMPLES. 
15. „ 0%, 5. 
7296 at 12 per 15 8264 at 15 per ox. 
iT 56 ; | 575 


A. 4377, bg=437yl. ra, 41320 


| Anfeer, l. 6198,00 

* 5th, The required price of any quantity may be 
found, by multiplying the ſaid quantity by the deci- 
mal fraction N to * price given. 


E * 4 M P L E. 
. 
3397 at 5 13 6 per b. 

| 8 
38779 
50382 
41935 


Anfarer, 47652,075=470521, 195. 64, 
fe 4790532,975 4 « 6,5. If 


11891 
6tb. If there are fractional parts in the given quan- 
tity, they muſt be _reduced:tq decimals, as well as the 
fractional parts of the re. 


* P | >. i " . 
* 4 „„ 4 -z 1 * 7 — 
2 45 4 4 7 #: # 4-4 1:15; 43 5. NR . A 
p A. 
EXAMPLES. 2 40 
2 4 fe. 3 7 : 3 12 * Pi L = 17 9 4 


15. 5 75 | C. qrs8. 4. 4. 1 

368 2 4 1% por th. e 12 6 

368 „ 

Cf! * „65 nr E "AL. 73688 

7 * 14 4 by * I 625 

18425 al XJ atk as £A \ — 

W 47 36844373 
: r 9 = 9 14737750 
* 230, 525 1 

= to (2296: a7: 0s. 125 7368875 


1 359135 ! drfabrts; 219946421875 
; —— to: L197 44. \ & 563 555% 


The queſtions propoſed 3 in Nulgar Arithmetic, Toy 
ſerve for more . -i en. 


4 ö 
r — — _— _— * 
jobs 3 4. * IE 1 Dr LN P be. 
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* ee 1. 1 
= 
9 wa — A. P \, — 


of INTEREST \and Revar " 
; „ 6 
HESE nds eee already ſuffcientl; en 
plain'd in Vulgar " AritÞmetic, it only row re- 
mains to ſhew how niuch/more advantageoutly they 
may be work'd by decimal fractions. And, f/f, 


ys — 
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rr nr ite 


. io bel bs Ron eats ne — 


I IDW r 
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H. TH E annual intereſt of any ſum of money is 
1 found by only multiplying the given principal 
1 by * intereſt of one pound for a year 3 which, = | 
my | 4 = -- 5 } 
11 774: Cer Cent. is 4,05 | . 
WH] 2 o . 
found by dividing the rate of intereſt by 100. 


E XAMPP L ES. 1 
„. What's a years ue of 536 at 5 per Cent? 
505 


— 


R Anſever, 26,80=26/. 165. 
2d. What wilt the intereſt of 2367 J. come to in 2 


ey > 
N 
9 S700-p09%. 4 


n 
* l . 
— leer 


* 

Ic n 22 
. 

* —— 2 — » ies ” 


— 


er 
— 


EL 


x0 
> Reg 


pw 
än, 


- 8 vv = * 9 mmm) — . 
RES CO TT 
; 
PP 


—— 


— 1 
mull year, at 67. ger Cent. per Ann? „ 


e 
* 


1 e * — 
726 5 RRC? * — 2. * 
0 * * 


Anfever, A2, O2. = 1427. os. 54. 


5 as 2 a year's intereſt of any ſum being found, 

us only multiplying that ſum by 2, 3, 4, F. and 
; the product is the intereſt of the faid ſum, for 25 3; 4 
or more years. 


, . Xs — 
* e ou * a * 
e ee 
* r 1 5 
my Ad "3 rat; N 
— ES 
| 2 


1 * 9 82 = 
* — — os BOIL * i” 
CCCP 


A. 447 


EXAMPLE. 
J. 
What's the intereſt of 623 he 3 Toure, at 4 per Cent? 
>04 


; 
: 
| 
* 
| 
! 
| 
g 


110 5 24,92 Interef for 1 year... 
IH „ ͤ UET iro 1 


Anſcwer, 74,76=74l.155.24.5 for 3 years. 

Id. Again, If the time required be months, tis 

only dividing the year's amount by ſuch parts as the 
"ven months are ef a years 
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EXAMPLES. 


Ex. 1. What is the intereſt of 529 J. fok flue 
months, at 5/. per Cent. per Annum? ET 


8 
0 
26,95 Intereſt. for a year. 


Months. 


45 8,9833 8 J. 19s. 8d. Anſwer: 
Ex. 24. What will the intereſt of 7294 10 s. 6 d. 
come to in a year and 5 months, at 6 per Cent. per 


Annum ? 


Note, If there are any odd ſhillings, pence, and fan- 


things, in the principal ſum, they muſt be reduced to 


decimals; as in this example. 


729,525 
200 


Months 43,771 5 ntereſt for & year. 


4 % 14, 59050 Intereſt for 4 months. 
14 * 3047625 Intereſt for 1 month. 


— Anfwer, 62,009625 7 ata Intereſt. 


62 J. 01. 24 4. 


4b. But if it be required to find the intereſt of a 
iam of money for any number of days, you muſt either 
multiply the year's amount by the number of days pro- 
poſed, and divide the product by 365, or (which will 
be ſometimes ſhorter) divide =_ year's amount by 365, 


and 


L 192 
and multiply the quotient by the nr of days pro: 
| poſed. 


EXAMPLE 


| What intereſt will 563 1. amount to in 126 days, at 
6/7. per Cent. per Annum? 


; 
503 
6 : 

33,78 = 305)33,78000/,09254. 
e e Es ; 930 
& ; 7 20268 . ——— 
i o 000 
3378 — 


1750 
 365)4256,28(11, 661 | 
2 i 290 
186 i Fx 
— | 126 
2412 — 
383524 
2228 18508 
. 951 
| 380 * 
| — 11, 66004 


zut for the more ready caſting up che interek of 
money for days, it will be neceſſary to have the intereſt 
of 1. for 1 day, at all rates ready calculated, as 2 


able or ſtanddlard. Thus: 


= 
, 


[ 193.1 


The InTzxz5ST e 1 far I D. 


C1) f „0002739726 
„00005479452 
' 00008219178 | 
,0001095 8904+. 
pe %%, ooo 3698630 
Jur 1 „0016438356 
ö 5 „00019178082 
I ooo2 1917808. 
1 0024657534 
(,00027397260 


- 


3 iS 


= a = —— — 
— —— — _ * 
3 — — — — 2 — e———__ 
— — _ — — 3 —— . - 
— — — f 2 - — - SM \ N 
4 — — ” A oy > 4 —_ 
by . A 1 — 
”% 4 * - "4 »” 
-—= Px — -- — — 8 
= £30 I - It \ 
. * — — — I 2 | 
. == 1 
e A mags — TT 2 75 - 
o = FE $ \ - — — rh 
-. — _ E 


At4 


OO O On + wv» 
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(1 


F*> 
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The incereſ of 1/7. for one day, is thus found; the 
given rate or intereſt of 100/. for a year, being divided 
by 100, quotes the intereſt of 17. for a year; which 
again divided by 365, gives the required intereſt of 1/. 
for 1 day; which, when multiply'd into- both the 
number of days, and the principal ſum, produces the 
intereſt for the time . ä 


EXAMPLE. 


What s the intereſt of. 560 J. for bo days, at. 57 per 
C ent. ON Annum? 


| „0001 369863 TFT. 1 
9 560 Principal, „ 1 


: 82191780 
ö 6549375 
. | 0767123280 
. j | 60 Days. 


Jnfawer 4,6027396800=4/. 124 Od. 2. 


Aa > 
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The year being divided into 12 unequal months, che 


following verſes may ſerve as a momorandum of the 


number of days in each, wiz. 


Thirty days hath September, 
April, June, and November; 
February hath twenty-eight alone, 
And all the reft khawe thirty-one. 


But without any farther trouble, the oppoſite table 
ſhews, by inſpectien only, the number of days from 
any day in any month, to the ſame day in any other 
month. As ſuppoſe the number of days, betwixt the 
4th of February and the 4th of September, were requir'd ; 
looking in the column under February for September, 
againſt that month will ſtand 212, the number of days 
betwixt the {aid times: So again, from the 8th of June 
to the 8th of Oober, appears by the table to be 122 
days, that being the number againſt Ockober, in the 
column under June. 155 1 2h 

Note, If the given days are different, tis only adding, 
or ſubſtracting their inequality to, or from the tabular 
number. Thus had the firſt example been from the 
4th of February to the 8th of September, it had been 
4 days more than 22, viz. 216; or had the time, in. 
the laſt example, been from the 8th of June to the 
4th of October, it had been 4 days leſs than 122, wiz. - 
119. | T7 

Note alſo, If the time exceeds a you: 365 days muſt 
be added. Thus from the 4th of February 1734, to 
the 4th of September 1735, will be found to be 577 
days, the ſum of 212, and 365. See the Table. 
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Comprovnd INI PRESP, 


. To find the amount of any fum, at any rate of 
compound Intereſt, for any number of years, 


| RULE. | 
Multply the amount of 1/. for a year, (which at 

6 per Cent. is p,06, at 5 per Cent. 1,05, c.) ſo oſten 
into itſelf, as are the number of years propoſed, want- 
ing one; and the laſt product multiply'd by the prin- 
eipal, will give the amount required.  _ 


EXAMPLE. 
What's the ameunt of 500 J. forborn four years, at 
4 /. per Cent. per Annum? F 
1,04 
M,04 


1,08 56. | 
1,04 


L,124804 | | 

| 1,04. 
1,16985856 
| oo 


AHuſuer, 584, 92928000 / 584). 187. 74. 


And thus is the firſt intereſt-table (which ſhews the 
amount of 1 /. for any number of years, under 33, at 
the rates of 5 and 6 per Cent. per Ann.) form'd. 

The uſe of which is plain and eaſy ; for multiplying 
the figures ſtanding againſt the number of years re- 
par, and under the given zate, by the propoſed prin- 
cipal, the product id the amount deſired. 3 

| | | us, 


{ 8 


nn 
* 
* 
e 
Ge 


El 


n 


1196 J. 
Thus, if the amount of 40 l. in 20 years, at 5. 0 
Cent. per Annum, were required, 2, 65 329, the tabu 
number multiply'd by 400. the principal ſim, gives 
106, 13160, or 1061. 25. 74 5. che ene And 


ſo of any other. 
2d. To find the amount of any annuity, or yearly 


nſion, forborn any number of years whatioever, at 
* rate of e puny intereſt. | | 
a N. UI. E. 1 
Mulüiphy che firſt yearly payment by the amount of 
1 J. for 1 year, and to the product add the ſecond yearly 
payment, the ſum, is the amount in 2 year; which, 
al ly'd again by the ſaid amount, the product, with 
the addition ef the third yearly payment, is the amount 
for 3 years, Sc. 
| „ ᷣĩͤ -:., 5 
What will a penſion of 307. per Annum amount ta, 
being forborn 4 years, at 51. 4 Cent. per Annu? 
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Firſt yearly payment 30 
e 'd by 1,05 


* 
Second yearly payment added 30 5 


gives 61, 30 the amount in 2 . 


IO, : ! 
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23 
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And after this manner is the ſecond intereſt table 
(which ſhews the amount of 1/7. annuity for any num- 
ber of years under 33, at the rates of 5 and'6/. pe 
Cent. ter Ann. compound Intereſt). compos'd. 
But this ſecond table may more eaſily be form'd fro 
the firſt, thus: the firſt line of this ſecond table, or 
firſt year's amount being known, add to it the firſt line 
of the firſt table, the ſum is the amount of 2 years, or 
the ſecond line of this table; to which again adding 
the ſecond line of the firſt table, you have the third of 
this, or the amount for three years, &c. 


ZX AMP 1 E, at 61. per Cent. 


J. 1 
1, — Fir year of the ſecond table 
1 Firſt of the firſt table. 
2,06 Second year of the ſecond table. 
1,1236 Second year of the firſt. 
3,1836 — Third year of the ſecond. 
1519101 Third year of the firſt. 


4:37461——— Fourthyear of the ſecond, &c. 


The uſe of this ſecond table is in the ſame manner 
as the firſt; as ſuppoſe the foregoing queſtion for an 
example. Ef 

EXAMPLE. 
| the amount of 11. annuity fer 
731912 4 years, at 5 l. per Cent. 
multiply'd by za the yearly ſum, 


gives 120, 30360 as before. 
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RE BAT E, or DISCOMPT. 


EBaTE, according to ſimple intereſt, having been 
ſufficiently explained in Vulgar Arithmetic, I ſhall 
only here ſet down one example work'd decimally the 
common way. And, to complete the ſection, add 
Mr. Hatton's new method of finding the preſent worth 
and diſcompt of money, as delivered in his Syſfem of 


Arithmetic, pag. 188. . 
EXAMPLE. 1 
What diſcompt muſt be allowed on a bill of 5001. 


paid 20 days before it is due, rebate at 5/7. per Cent. 


fer Annum ? And what preſent money muſt be paid? 


The common way. 
Days J. Day.. 
4 OE TE 


365) 100, 027397 


* 
Sz 


[19] 
5 Then for the diſcompt. 
100, 27397 —,. 27397500 

| 500 


W eee ace — — 
9 


100, 27397, 136,98 500 1, 3661 4% pe. 


\ 


36711030 


66288390 


61 240080 


107 56980 


629593 
| Or for the preſent worth. 
Hf 100,27 397-100-500 
„ 


100,47397)50000,000{498,63 38 prefint aoorth. 


* 
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wa 
8 
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323985880 


39033890 


89516990 


| 9297814 
. HAT TON; New Met bod. 


For the preſent worth, multiply the days in a year, 
the principal given, and 100 into each other, for a di- 
vidend; and add the product of 365 by 100 to that of 


| the days multiplied into the rate given for the diviſor ; 
ſo the quotient ariſing is the anſwer. > Thus 
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Thus in the foregoing example, 365 X 500X100 


=18250000 for the dividend, and 365 X 100-+20, 


X 5 = 36603 for the diviſor. 
1 See the work. 
3600 182 500 0498,63 38. preſent worth, 


1240 
1420 
— 


322 


2. For the diſcompt, multiply the rate principal, and 
days given together for a dividend; and proceeding 
as before directed for a diviſor, the quotient will be 
the anſwer. Co | 

Thus keeping ſtill the ſame example, 5X 500X 20 
=50000 for the dividend, ; and 365 X100+20X.5 
= 136600 for a diviſor, as before. „ 


See the work. 
366j00)500ſoo(1 2366 1 diſcompt, 
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The truth of both theſe methods appears, not only 


by their agreement, but alſo by the addition of the 
preſent worth, and diſcompt, found; which, as near 
as can be, makes the principal. 


Thus 498, 6338 the preſent worth, 
arith 1, 3661 the diſcompt, 


makes 499,9999= 500 J. the given principal, 


1 3 1 — 
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REBATE at COMPOUND INTEREST. 
I, TO find the preſent worth of any ſum to be paid 
at any number of years to come, rebate being 
made at any rate of compound intereſ. 
e 1 f 
| RULE. 
Divide the principal continually ſo many times by 
the amount of 1/. for 1 year, as are the number of 
years propoſed, and the laſt quotient is the anſwer, 
TEENS LA 
What is the preſent worth of 1/7. to be paid at the 


end of 6 years, rebate at 6 J. per Cent. per Ann. com- 
pound iatereſt ? | 


” 
The principal 1, 943396 {1 
5 543396 | dib. Boggs | gre | 2 
He” 5889997 0 839619 worth 3 


Years, 


839019 


. 


1,00 Y',792094 at the) 4 
»7 92094 | gives | 747258 | end of | 5; 
747258] © L,704900J 6 


And thus is the third table made, which ſhews the 


| preſent worth of 1 J. due at any number of years to 


Pome, under 33, rebate at 5 and 6/ fe- Cont., per 
Annum, compound intereſt ; the ule of which is 8s 
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the other tables, only by multiplying the preſent worth 


of 11. by the given principal, and the product is the 


pr -ſent worth required. 

Thus, ſuppoſe in the example above, the principal 
had been 200/. the preſent worth of 11/7. wiz. 70490 
multiply'd by 200, gives 140,992000, the preſent 
worth of 200 J. and ſo any other. . 


24. To find the preſent worth of any annuity, or 
yearly penſion, to continue any number of years; re- 


bate being made at any rate, per Cent. per Annumz 
compound intereſt. TL DT AD 


RULE. 


Find by the fore | oing rule the preſent wor th of the 


propos'd annuity, for 1, 2, 3, or ſo many years as 
are demanded ; and the ſum of thoſe reſpective pre- 
ſent worths will be the value of the annuity ; that is, 
the firſt and ſecond of thoſe values, added together, 
will be the preſent worth for two years ; and the firſt, 
ſecond, and third, added for three years, Ec. 


i EXAMPLE. 
What's the preſent worth of an annuity of 50/7. FA 
continue four years, rebate at 5 /. per Cent. per Annum Y 


J. 5 
50, 3 47, 61904 
47, 61904 ( divided by 1,05 45,35 147 
45,35147 givers 4319187 
43219187 41,13512 


De total of which is 177, 29750 the preſent 


(worth regquir d. 


, And after this manner is made table the fourth, 
which ſhews. the preſent worth of 1/. annuity, to 


continue anynumber of years ä 
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2.42726 3,24340 30 147,57542156,06494 

|l 2.500061 3,37 313 | 31 [59,002 g 225 33 
I 2,57508]3,50806| 32 [52,50276| 62, 7 
Webſter erp 


— —— 202 I 


ABLE The freue TA . 
Horth of of / due at any == Horth of 1 / ft 
2 Years ender 3 2 Humberof 


Z PC An Com Int. .. 2 
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Heaters 4 


or þ 


97 — 74. 
942396 
214142 
, 06860487 
, 0662609 
, 637494 
'& 13091 
70.9409 


; 8282 
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„790314 
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F 730690 
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„661116 


, 623167 


,70258 
675564 
649581 


624597 
57478 


© | WV SW 


10 


193794 
16710 


6363 
FEE 


11,118.39 
11,65230 


| 


—— ¼—ͤ f1— — — J—— 


| 


491934 


,b05016 
2 97394] , 
370286, 
333676 
„337530 
„3214092 
„306692 


3.16612 
43,784 
14,32380 
1487747 
15, 415902 
15,93692 
16, 44361 
16, 93554- 


12,16567 || 
12,05930 


13, 13894 g 
13,990 33 7 


14,02916 |] 
14,45 112 || 
14,0.5664 || 
15, 24696 


Jol 
1437077 
424.346 
, 411987] 
329967 
„300337 


4776. 06 
463695 


„375117 
, 360689 
2 
„333 
„32063 
„303 79 
, 296460 


2 crtp 


, 2050358 


eee ee, -S0Þ 


7. 41313 


20, C 


17,67684 
18,32 £8 


33 
— 


20,00043| 


15,62208 


15,98277 
16,32959 


16,66,306 | 
16,98371 1 
17,29203 
17,5 8849 
17, 07355 


Bick/ 


La 


ä—UU—U—ä— —— 
= : $3 1. 
G err 


2 


b 
. -- pu priate. »- 


22 


IR 


* 


r 


rr 


= | * 1 9 N — — et 
we a — . mm" * — — —_— : - _ * A 222 > 
_ mm - er r — — x n py i. gl Be, wwe es =. 0 » = PIER 
— — * rn 4 * — r 8 * 5 
* , SDKS 8 22 ee 2 5 Pe” 9 " n * by N 8 
2 A — 1 * 


4 „„ 


—— p— — — 
— — —— — ems 


hn OY ER 


= , — * p Gy 2 5 * * 
— p RY) : * — 
2 r rere 


— —_ — % 


—— — — — —— — — — 


— — 4 44 — — 


——— — 55 : —B̈ „% 


De 4 8 Ss < ( 
TABLE 7: . 2 8 V. 
ie , fun. rl} 14 Fnnnly fer an vum. 


al Tables: 


. tC ng 


ak 2" N. Omount « ow 


| 
| 


wry 


of gera- 1d. 433,01 , Meatush A nnd.r 3 ei, y „Aueh. 7 
| 5 S. 7 HUH. 61 un: od ye flu. "Cent. e 


— — — 
* 


= IDS ET 


« IV 2 


5 ls 6 7 ili. * ui, 6 
/,05000 100000 / 700000 | ,00000 
1,10250 2236 | 2 | 2,06000 | 2,06000 
1.15762 | 119404 | 3 | 3.15 260 | 3,18360 
1.21550 | 1.26247 | 4 } 434042 | 437467 

1.235628 | 1.33822 | 5 | 552568 | 5, 6.3 709 
1.34009 | 1,41852 | & | 0,80197 | 6.97532 
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and 61. per Cent. per Ann. compound intereſt. Which 


table, as the others, will give the preſent worth of any 


ſum whatſoever, by only multiplying the value of 1 /. 


by the ſam propoſed. Thus, ſuppoſe the foregoing 
example. | 


EXAMPLE. 


| 3.54595 the preſent worth of I. an. for 4 years. 
multiply'd by 50 the annuity propoſed, EET. 


gives 177,297 50 as before. 


10 The fourth table may be alſo form'd from the third, 
hus : | 
The firſt year is the ſame in both; the firſt and ſe- 
cond years of the third, added together, make the ſe- 
cond of the fourth ; the ſecond year of the fourth, 
added to the third year of the third, makes the third 
of the fourth table, &c. See the example. 


EXAMPLE, at 6l. per Cent. 


„94339 * The firſt year of bath tables. 
88 999 The ſecond year of the third table. 


—— — Sooner » 


1, 83339 The ſecond year of the fourth. 
583961 The third year of the third. 


2, 67 3000 The ow year of the fourth, . 
e. 


* * 


2 


Note, 1 is added to the right hand figure, in con- 
fderation of the places omitted. 
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More EXAMPLES for the Hxerciſe of the foregoing 


RuLEs and TABLES. 


Ex. 1. What will 1000 J. increaſe to, forborn 22 
years, at 5 per Cent. per Aunum compound intereſt ? 


Anfaver, 29285 l. y. 2d. 5. 


Ex. 2d. What would an annuity of 5200. forborn 
17 years, at 6 per Cent. compound intereſt, amount to? 


An fever, 14670. 135. 114. 4. 


Ex. zd. What preſent money would diſcharge a debt 
of 75007. to be paid at the end of 10 years, rebate be- 
ing made at 54. per Cent. per Annum ? | 

Arſaver, 4004 J. 65. 11 d. 4. 


Ex. 4th. What is the yearly rent of 65 J. to conti- 
nue zo years, worth in ready money, rebate being 
made at 6 per Cent. per Annum compound Intereſt ? 


Anfaver, 894 1. 145. 3 d. . 


Ex. 5th, What is the preſent worth of a reverſion 
of a leaſe of 5001. per Annum, to continue 20 years, 
but not to commence till after the end of five years, 
allowing the purchaſer 6 per Cent. per Aunum com- 
pound intereſt ? | 


Note, To work queſtions of this nature, there mult 


be twodiſtint operations, wiz. 


1/2. The preſent worth of the propoſed annuity ; for 
the given time of its continuance maſt be found as if 
it were immediately to commence, Then, 

24. See what principal, ſorborn as the given intereſt, 
would, in the time to the commencing of the rever- 
ſion, amount to the aloreſaid preſent worth, and that 
princ pal will be the preſent worth of ſuch annuity in 
reverſion | 
2 _ Thu 


2051 


Thus by table 'he 4th, the preſent worth of 11 per 


Annum, to continue 20 years, at 61. per Cent. is found 
to be 


| 11,46992 
avhich, multiplied by the propoſed annuity, 300 
: gives 573406000 


Then, in the firſt table, againſt 5 years, the time to 
the commencing of the reverſion, under the ſame rate 


of intereſt, is found 1,33822, the amount of 1 /. in the 
ſaid time ; therefore, 


FJ 1,33822 5 8 1 from 11. from wk p- N docs 
5734, 000 ariſe ? 


An ſever. ieee 107. 3d. 4. 


Or it may more eaſily be done by brit finding the 
preſent worth of the annuity for the whole time, both 
of profeiiion and reverſion, and then deducting the 
preſent worth of the poſſeſſion ; the remainder will be 
the preſent worth of the rever fion. Thus 12,78335» 


the tabular number againſt 25 years, the whole tine 


being multiply'd by 500, gives 6391 „6750 ; from 
which ſubtracting 2106, 1 8000, che produce of 4,218 6. 
the tabular number againſt 5 years, the time of the poſ- 
ſeſſion, the remainder 428 549500, is the value of the 
reverſion ; Within a trifle the ſame aniwer as before. 


FREEHOLD ES TAT ES. 


O find the preſent worth of any annual rent, 
to continue for ever, commonly called e 


Gmple. 
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Divide the propoſed rent by the intereſt of 1 /. for 
one year, (whichat 5 J. per Cent. is ,05, or at 6 per 
Cent., ob, as before ſhewn) and the quotient is the pre- 
ſent value of the eſtate. | 


EXAMPLE. 

What is an eſtate of 200/. per Annum, to continue 
for ever, worth in ready money, allowing the purchaſer 
54. per Cent. per Annum, compound intereſt ? | 

. or) zoo, oo 
Anſwer, 4000 l. 

Or it may be done by multiplying the fee- ſimple of 

2 J. by the yearly rent propoſed. 


The fee-ſimple of 17, fer Arnum compound inte- 
reſt, at . | 


x per Cent. 2 per Cent. 3 per Cent. 4 per Cent. 5 per Cent. 
100,00000 $0,0000 33,33333 25,00000 20,00000 


6 per Cent. 7 per Cent. 8 per Cent. ꝙ per Cent. 10 per Cent. 
10,66067* 14,28571 12,50000 11,11111 10,00000 


Note, In contracting a line of decimals from many 
to fewer places, 1 is added to the laſt figure retained, if 
the next omitted figure exceedeth 5; which rule hath 
been all along obſerved in the tables, &c. 


The foregoing queſtion work'd by the laſt rule, 
OM 


The fee-ſimple of Il. per Ann. at 5 l. per Cent. is 20 
which, multiplied by the yearly rent, 200 


gives, as before, 4000 


I will 


1107 
I will now only add another example or two, for 
the reader's exerciſe, and conclude this Rule. 


1. A. has the poſſeſſion of an eſtate of 130/. per 
Annum, to continue 20 years; B. has the reverſion of 
the ſame, from that time for ever. What muſt A. 
give B. if he would purchaſe his reverſion ? And what 
muſt B. give A. if he would buy his poſſeſſion, account- 
ing 6 per Cent, compound intereſt in each caſe? 


8 A's poſſeſſion is worth 1491 1 91 : 
Anfever, } B's reverſion is worth 675 11 62 


2. A. agrees with B. for an annuity of 6007. per 
Annum, to continue 25 years, to give him the preſent 
worth of it, at 6/. per Cent. per Annum; but not hav- 
ing money enough by him, offers to make over to him 
a freehold eftate of 12/7. per Annum, at the ſame inte- 
Teft : What money beſides will pay his purchaſe? 


Anſever, 74701. os. 20. 2. 


208 
Of FELLOWSHIP. 


Ithout taking any notice of the common way 


of working this rule, obſerve this much more 
compendious method. 


| F721 - 
Divide the whole gain, or loſs, by the whole ſtock, 
and multiply the quotient by each man's particular 


ſtock ; the ſeveral products are the reſpective gains of 
each. 1 


Note, It is neceſſary to place ſo many cyphers on 
the right hand of your dividend, as will bring out ſix 
or ſeven fractional places in the quotient: but if the 
laſt, or any figure of it will recur infinitely, put down 
the vulgar fraction in that place ; and, to make up the 
ſeveral products, do as ſhewn in the indirect Rule of 
Three. 8 


EXAMPLE. 


Suppoſe A. B. and C. trading together, A puts in 
oo/. B. 700/7. and C. 1200/7. the whole gain is 8361. 
What ſnare of it belongs to each ? 


A= oO 5 | | 
BQ OO 2400836. oo. 3484 2. 347 
C=1200 | 

3483 3483 3481 

500 700 1200 

Es ſhare = 174.1) Bs=243.84 Cs 418. o 
„„ 1 ==830/. the total gain. 
tt | 


See 
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See another EXAMPLE with time. 


A. puts into company 525. 10s. for fix months, 
B. 382/. 155. for eight months; and C. 10007. for 


four months; they gain in all 1286/7. 125. How much 
is that for each? | 


80.5 382,75 looo 
6 8 


A's flack 315 3, o . 3062, oo : « 4008 
B's=—— 3062 | 
'$==— 4OOO 


10215)1286,600000(,125953 


125952 „129952 125952 
3153 | 3062 4008 


A's gain 307, 126656 385, 665024 503, 808000 
B's 385,605024 | | 
503, 808000 


Total, 1286, 599680, or 12861. 125. nearly. 
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CHAP. VII. 
Of EvoivTION, or EXTRACTION 
of ROOTS. 


The SQUARE Roor. 
1 of the Square Roor is finding the 


| fide of a ſquare figure; or, numerically eaking, 
it is finding what number, multiplied by irſelf, will 
produce the number given. Thus the 3 root of 

16 is 4, 4 times 4 making 16. 

What a ſquare is, may be ſeen in the following 
figure; which being divided every way into 3 equ al 
parts, its whole content or 3 is 9, 11d it: fide 07 
root 25 3» 


8 guare 


[ 2111 
Square numbers are either fingle or confound, 


A ſingle ſquare number is always leſs than 100, being 
Yroduced by the multiplication of ſome one ſingle figure 
5 itſelf; as 16 from 4, &c. So that the root of any 
ſingle ſquare may be found in the annexed table, always 
faking the root of the next lefs ſquare, for any number 
not there inſerted ; as, for 26 take 5, or 3 for 10, Sc, 
6 | 25130 | 49 
$1.51 *E7 


A compound ſquare number being compos'd by the 
multiplication of two or more figures by themſelves, 
always exceeds 100; as 144, which is 12 times 12; 
or 195, which is 15 times 15, Ec. 

If the root therefore is expreſs'd by two figures, its 
ſquare muſt at leait conſiſt of three; for the leaſt root 
expreſs d by two figures is 10, whoſe ſquare is 100. 
And if the root has three figures, its ſquare muſt at leaſt 
have five. If four, the ſquare has ſeven, &e. So that 
you cannot augment the root one figure, but you in- 
creaſe the ſquare two. | 


To find the Root of any compound fquare Number; as 
| ſuppoſe 2704. | 


177. You muſt diſtinguiſh it into ſingle ſquares, by 
placing dots over every other figure, beginning at the 
right hand, thus ; 


2704 


And ſo many dots as happen, ſo many places will 
tile root conſiſt o; which in this example are two. 


: K & -: 240% 


2121 
24%. Drawing a crooked line on the right hand of 


your number, as in diviſion, find the root of your firſt 
fingle ſquare, and place it in the quotient. 


See the work. 


3 A 


; 2704 5 
| z4ly. Placing the ſquare of the root found, under 


the firſt ſingle ſquare, ſubtract, and ſet down the re- 


mainder ; bringing down to it the next ſingle ſquare, 


call the line a Reſolvend. 


1704(5 
25 


20 4 Reſolvend. 


.4thly. Drawing another crooked line on the loft hand 
ef the ſaid reſolvend, place beyond it the double of the 


quotient, in form of a diviſor. 


10. 204 


5thly. Dividing the reſolvend, all but the unit's place, 


by the ſaid divifor (which, in this example, is the 10's 


in 20) ſet down the number of times it goes (vir. 2) 
both in the quotient, and on the right hand of the 
diviſor. 


— 


102 204 Reſolvend. 
| 6rhlp. 


1213 


6754. Multiplying the whole diviſor by the figure 
laſt placed in the quotient, ſet down the product un- 
der and ſubtract it from the reſolvend. | 


See the work : 
2704(52 
25 


102) 204 
— 204 


* O0 


Note, If the diviſor, multiply'd by the quotient- 
figure, gives a product greater than the reſolvend, tis 

falſe, and muſt be rectified by a ſmaller quotient- 
figure. | 

Extraction of the ſquare root being a matter rather 
lineal than numeral, the reaſon of therules above given 
for its operation, will beſt appear from the following 
figure: Wherein let it be conſidered, that if the root 
B. C. of the ſquare 4, be augmented by the magnitude 
C. D. the ſaid ſquare will be inlarged by the figure 
C. D. E. F. G. H. I. equal to an oblong or long ſquare, 
whole length ſhall be the root B. C. twice taken, with 
the line C, D. and breadth the ſame line C. D. 


N. B. The particular contents of the ſeveral parts of 
the figure are as therein ſet down. 


Len 


F Ln TT 255. 
paar eee \ The ſeveral parts EL 100 

| 100 | A} of the Square 100 
6M 4 


Mole ſquare. 2704. 


700 2 
| 2.500 = | Parts of the Root | T7 


| 5 | 
B HO C2 D Whole Root. 3 


In the operation therefore, having taken the neareſt 
root of the firſt ſquare 27, vi. 5 and placed it in the 
quotient, from the place it ſtands, in (vi. the ſecond} 
it muſt be accounted 50; the ſquare of which, vz. 
2500 (marked A. in the figure) being ſubtracted from 
the given number 2704, there remains 204, equal to 
the figure C. D. E. F. G. H. I. In order to find the 
content of which, I double the root B. C. wiz. go, for 
the two baſes C.H. and H.G. which making 100, I ſet 
it down as a diviſor; and to find the height of the {al 
figure, wiz. C. D. I feek how often the laid diviſor is 
contain'd in the number 204; and finding it twice, I ſet 
down two in the quotient for the ſaid height, and alſo 
in the unit's place of my diviſor for the baſe H. 7. 
Then * the baſes by the height, I have the 
content of the whole annexed figure C. D. E. F. G. H. I. 
vix. 204, exactly equal to the number remaining, after 

the ſubtraction of the firſt great ſquare 2500 ſo that 
the number given, vz. 2704, appears to be a perfect 
ſquare, whoſe root or ſide is exactly 52. 

Note, As many ſingle ſquares as are in the number 
ere ſo many times muſt the work of the three 
vaſt rules be repeated; every ſquare being to be brought 
_ dawn, as directed in the third rule. 5 


E X AM. 
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EXAMPLE. 


What s the root of <82169) 763 Anfever, 
49 


146921 Reſel end. 
876 


1523) 4569 Reſole end 
4509 


© 


In this example, to 45 the ſecond remainder, 69 the 
next ſquare, being brought down,makes 4509 for a new 
reſolvend; and 76, the 9 quotient- figures, being doubled 
for a new diviſor, makes 152, which going three times 
in the reſolvend, 3 is plac'd both in the quotient, and 
on the right hand of the diviſor, which being then 
m. hply d by 3, gives 4569, equal to the reſolvend ; 
ſo that notaing remains. 


000. 


The Proof of this extraction, is only multiplying the 
root found by itſelf; which, if right, will produce the 
fquare number given. — if any thing remains, it 
muſt be taken in. 


To find the frafional Part of the Regt. 


Add to the number given a competent number of 
pairs of cyphers, and proceed by the foregoing rules 
As ſappole 75 896 were given for an example. 


K 6 EXJM- 


. * 
£2 "5, ._v. 
COONEY WEL NG SOLE] —_— 
. _ 
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75890,000000(275,492 
4 
47)358 
OY 
545)-2996 
2725 


9504) * 27100. 
22016 


$5089) 508400 
495801 


550982) 1259900 
1101964 


——— — 


157936 


a» 


Note, As many pairs of cyphers as are added, fe 
many fraction panes of decimal parts will bein the root. 


To extract the SQUARE 1 of a York 
FRACTION, 


FIND the root of the numerator for a numerator ; 


and let the root of the denominator be its denoy 

minator ; thus the fgquare root of 25 is #, and of? 
is E c. 

The root of a mix'd number 1s alſo found after the. 


fame manner, being firit reduced into an improper 
. 
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fraction; thus 6 2, reduced, makes , the root of 
which is 5, or 23. | | | | 

But if either a proper fraction, or a mix'd number, 
be incommenſurable to its root; to extract it, reduce 
the fraction to a decimal of an even number of places, 
and extract the root as if it were a whole number: 
thus 3, reduced to a decimal, will be, 8750, the ſquare 
root of which is, 935, &c. but had it been 4 4, which 
reduced is 4,8750, the root would be 2,20794, &c. 


The CUBE RO O r. 


Extraction of the CusE Roor is finding the fide of 
a ſolid figure, whoſe length, breadth, and depth, 
are equal; or numerically ſpeaking, it is finding what 
number multiply'd into itſelf, and then into the pro- 
duQ, will produce the number given ; thus the Cube 
Root of 64 is 4, 4 times 4 being 16, and 4 times 16 
make 64. | 7 | 
What a Cube is may be ſomething explain'd by the 
following figure; wherein 8 dice are ſo diſpoſed, that 
there are 2 every way, that is, 2 in length, 2 in 
breadth, and 2 in height; ſo that 8 is the cube, and 
& the root. 


e 


r 


— 
* 
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Sec the figure, | 


Cube nambers are either fngle or compound. 


A fingle cube-numberisalways leſs than rooo, being 
produced by the multiplication of one ſingle figure, firſt 
by itſelf, and then by its product; as 125 fromg, Tc. 
So that the root of any ſingle cube may be found in 
the annexed table; always remembring to take the 
root of the next leſs cube for any number not there 
inſerted, as for 517 take 8, or 6 for 220, &c. 


Cubes III 27 {64 1125 | 216 | 343 $12 | 729 
Squrs. |: | 4 | 9 10% 25 | 36 | 49 | 64 1 
Roots.LILILZLTILTLL 61 7] 81 59 


+. — 
A compound cube- number, being compoſed by the 
multiplication of 2 or more figures, firſt by themſelves, 
and then by their product, always exceeds 1000, as. 
1726 from 12, or 15625 from 25, Sc. 
If therefore the root is a by two figures, its 
cube muſt at leaſt conſiſt of four; for the leaſt root 
44 expreſs d by two figures is 10, whoſe cube is rooo ;: 
bo if the roo: has three figures, its cube muſt at lea it have 
| ſeven, &c. So that you cannot augment the root one 
koure, but you increaſe the cube three. | 


12 Therefore, 


1 


Therefore, to find the root of any compound cabe- 
number, as ſuppoſe 15525. 


1%. You muſt diſtmguiſh it into ſingle cubes, by 
placing dots over every third figure, beginning at the 
right hand, thus: | | 


15625 


And ſo many dots as happen, ſo many places will 
the root conſiſt of; which, in this example, are two. 


24ly. Drawing a crooked line on the right hand of 
your number, as in diviſion, ſet down as a quotient. 
the root of your firſt fingle cube; which, in this ex- 
ample, is 2. : 

341y. Placing 8 tke cube of 2, the root found, under 
15 the firſt ſingle cube, ſubtract, and tothe remainder 


7 bring down 625, the next ſingle cube, and it will 
make 7025 ; which call a Reſolvend. 


See the work. 


* Ld 


18625 (2 
8 


7625 Refolvenl. 


4thly. Draw a line under the reſolvend, and tripling 
the ſquare of the root 2, ſet the ſaid triple ſquare (vl. 
12) under the reſolvend; ſo that units in the ſaid triple 


ſquare may ſtand under the place of hundreds in the 
reſolvend. | 


55. 


f 

4 

. 

i 

1 

: 

\ 

4 

| 
W 
ö 
1 
ö 
i : 


Z — 20-"and > > — 
kay, . 2 


product. 
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5thly. Subſcribe alſo the triple of the root 2, (wiz.b) 
ſo that units, in this, may ſtand under the place of tens 


in the reſolvend. 


6:hly. The triple ſquare of the root, and triple root, 
being placed as directed, draw a line under them, and 
add them together in the order they are placed ; the 


ſum 125 is a diviſor. 


7thly. Accounting all the reſolvend, except the place 


of units, (vix. 702) a dividend, ſeek ho often the 


diviſor (126) is contained in it, and place the number 
of times (wh.ch 1s here 5) in the quotient. 


8hly. Draw a line under the diviſor, and multiply- 


ing the triple ſquare (12) by 5, the figure laſt placed 
in the quotient, ſet the product (60) ſo under the 


ſaid triple ſquare, that units may ſtand under units, and 
tens under tens. 


9:hly. Squaring the figure (5) laſt placed in the quo- 
tient, multiply its ſquare (zz. 25) by the triple root 


(6), and place the product (150) ſo, that units, in this, 


may ſtand under units in the ſaid triple number. 


10:hly Subſcribe the cube of (5), the figure laſt 


placed in the quotient, which will be. 125 ; ſo that 


tens, in this, may ſtand under units in the former 


2 
oy 


11/hly. Then drawing a line, add the three numbers 
laft placed together; and ſubtracting the ſum 7625 
(which is called the ghatitium) from the reſolvend, 
ſet down the remainder (if any) in order underneath, 


 @ in common ſubtraction. 1 ROY 


# 


See 
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See the work. 


I5625(25 
2 3 


7625 Reſolvend, 


12 triple ſquare of 2. 
6 triple of the Root 2. 


126 Diviſor. 


60 triple ſquare X 5. 
150 triple Root X 5 X 5: 
125 Cube of 5. 


| 7625 Ablatitium, 


+30 


* 


Note, If the given number hath more places, the 
next ſingle cube muſt be brought down to the laſt 


remainder, for a new reſolvend; and the work of the 


4th, 5th, 6th, 7th, 8th, gth, 10th, and 11th rules, 
muſt be repeated as often as you ſo form a new re- 
ſolvend. 7 | 


Note alſo, if the ablatitium is greater than the re- 


ſolvend, the work is falſe, and muſt be rectified by 
placing a leſſer figure in the quotient. 


To account for theſe rules of extracting the cube 


root, we muſt again make uſe of a figure with literal 
references, as follows: | 


From 


© — 


| 
[ 
| 
: 
i 


I — 1a i andy 
* 


5 27. - Ws 
; ee — Pg ; | 
©, ; 


ay OR 


A B C 
From whence it appears, That if the root A. B. of 
the cube 4. D. be augmented by the magnitude B. C. 
the cube is thereby inlarged by the addition of ſeven 
parallelepipedes, * wiz. 1/7. The little cube G. whole 
root is the line B. C. 24. The three parallelepipedes, 
mark*'d J. K. E. wbich have the ſquare of the root A. B. 
for baſe, and the line B. C. for height. 3d. The three 
parallelepipedes mark'd F.H.L. which havethe ſquare 
of the line B. C. for baſe, and the root A. B. for height. 
In the operation therefore of the foregoing example, 
15625 being divided into ſingle cabes, it appears that 
the root will conſiſt of two places : The neareſt root 
then of the firſt cube 15, vi. 2, being placed in the 
quotient, where its value will be 20, from the place 
it. ftands in, and its cube $000 ſubtracted from the 
given number 15525, the remainder 7625 will be 
equal to the ſeven parallelepipedes, G. I. K. E. F. H. I. 
the baſes of three of which, vig. I. K. E. being the 


ſquare of the root A. B. three times the ſquare of 20, 
| Vis 


- 
7” 


1 — 


—— — 
c 


* Parallelepipedes is a gecmetrical term, fignifiing re- 


gular figures, hoſe oppoſite fid?s and angles are equal. 


* 
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©+/Z. 1290 15 ſet down under the ſaid remainder, or re- 
{oivend ; alſo three more of the ſaid parallelepipedes, 
. F. H. L. having their height equal to the ſaid root, 
three times 20, vu. 60, the ſum of the three heights, 
is added to the ſaid 1200, the ſum of the baſes of the 
other three, for a diviſor; by which dividing the reſol- 
vend, the number of times it goes, vix. 5, is the height 
of the three parallelepipedes J. K. E. and the root of the 
ſquare of the baſes of the other three parallelepipedes 
F. H. L. and alſo the root or fide of the parallelepipedon, 
or little cube G. Multiply therefore 1 200 by 5, for the 
whole contents of the parallelepipedes I. K. E. vix. G00; 
and ſquaring the ſaid 5 for the baſes of the three paralle- 
lepipedes F. H. L. multiply their three heights 60, by 
the ſaid ſquare of their baſes, the product is 1500, their 
whole contents; under which ſetting down alſo the cube 
of 5, viz. 125, for the content of the parallelepipedon 
G. the ſum of theſe three numbers I find to be juſt 765 2, 
exactly equal to the reſolvend; which ſhe ws the number 
given to be a bee cube, whoſe root is exactly 25. 

To make all more plain, ſee the work at length, with 
the vacant places fill'd with cyphers, 


15625. — 20 
Sooo Cube A. D. — 
7625 Remainder, or Reſolvend. 25 Roar. 


1200 Baſes of Parallelepipedes I. K. E. 
60 Height of Parallelepipedes F.H.L. 


* 


1260 Driviſor. 


6000 Content of Para!lelepipedes I. K. E. s 
1500 Cantent of Parallelepipedes F. H. L. 
125 Content of Parallelepipedon G. 


7025 Total, or Aglatitium. 


; — —— 


3 PROOF 
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P RO O 5. 


The proof of this ex traction is, by multiplying the 
root found, firſt by itſelf, and that product again by 
the root; adding the remainder, if there be any, te 
the laſt pooduct: thus, | 


2 ul Root. 
multiply d by 25 | 


125 


50 


gives 625 
ag "by 25 the Root. 


3125 
1250 


— — 


gives 15625 


To find the fractional part of the Noot. 


Add to the number given, ſo many ternaries of cy- 
phers, as you would have places of decimal parts in the 
root, and proceed by the foregoing rules. As ſuppoſe 
865635 were given for an example. 


116 ] 
EXAMPLE. 


865635 ſooo | ocoſooo (95,304 Root, 
2 | 
" 1361635 — 1ſt Reſolwend. 
2413 | | 
27 
2457 |——| — Diviſor. 
12105 | 
6.75 
125 
_1281375 eo Os. 
8260 oo 2d Reſolwend. 
27 : 
„ 
. Diwvijor. 
81122 5 | 
3 
. 
81148 j177 | Ablatitium. 
111. [823 | oo0þ—— 34d Reſolvend. 
272 402 7 
28 |. 49 
272 j491 29 Diwijor. 
111 [$823 | ooojſooo 4th Reſolwend. 
27 246 279 ſo 
n * 
224. — Di iſer. 
108 98 5 0800 
} + | $744 
„ 1 
108 989 684454 Ablatitium. 


2 [833 | 3451530 Remainder. 


In 
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In this example, there being three ternaries of cy- 
hers, the root muſt have three fractional places. 
Note, The diviſor going no times in the third reſol- 
vend, the ſame figures are immediately brought down 
again, and with a new ternary of cyphers form the 4th 
reſolvend. 


- 


To extract the Cube Root of a wulgar Fraction. 


Find the root of the numcrator given for a new nu- 
merator, and the root of the denominator given for a 
new denominator; thus the cube root of 225 is +. 

But if the vulgar fraction be incommenſurahle to its 
root, reduce it to a decimal of three, ſix, nine, or any 
ternary of places, and then extract its root. 
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